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Has it ever occurred to you what great changes have been made 
during the past twenty years in the water systems of this country? 
Formerly nearly all of the works derived their supplies from surface 
waters, either lakes, ponds, or running streams. These supplies 
were supposed to be unlimited in quantity and were apparently all 
right in quality ; but the large increase of population, the building 
up of manufacturing industries, together with summer resorts on the 


shores of the lakes and streams, have caused many of the water 
supplies to be so contaminated with sewage, consisting of house 
drainage and mill refuse, as to not only render them unfit for domes- 
tic use, but also for steam boilers and other purposes where pure 
water is required. 

To remedy this condition, filter systems were introduced on many 
of the works. Some of these have proved successful, while others 
have been failures ; but it is doubtful if the average water taker can 
ever be convinced that liquid sewage can be so strained or clarified 
that it will not still remain liquid sewage. 

For a period of forty-seven years, from 1853 to 1900, the city of 
Nashua, N. H., received its entire water supply from Pennichuck 
Brook, the outlet of a chain of ponds located in the town of Hollis. 
After leaving what is called the Big Pennichuck Pond the. brook flows 
for six and one-half miles, as shown on the map, Fig. 1, forming 
the boundary line between the city of Nashua and the town of Mer- 
rimack, until it finally reaches the Merrimac River, about three 
miles above the Hudson Bridge. 

In 1853 the water company built the first stone dam, about three- 
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fourths of a mile above the mouth of the brook. (Plate 1, Figs. 1 and 
2.) This dam is twenty-six feet in height, and the reservoir formed 
by it flows back eighteen hundred feet, to where another stone dam, 


Map or 


Crry or NASHUA, 
NEW HAMPSHIRE 
1902 


Fig. 1.* 


thirty feet high, is located. Beyond this dam there are two more 
dams, each forming a reservoir of over a mile in length. 
At the first or lower dam there are three pumping stations. The 


’ *The upper part of the map shows the location of the Pennichuck Brook and reservoirs. 
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Fic. 1.— First OR LOWER DAM ON PENNICHUCK BROOK. PUMPING 
Stations Nos. 1 AND 3. 


Fic. 2.— LOWER RESERVOIR AND PUMPING STATIONS. 
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No. 1 Station was built in 1853. It has a three-million-gallon steam 

pump and a two-million-gallon power pump. No. 2 Station was built 
in 1893, and has an eight-million-gallon triple expansion steam pump. 
No. 3 Station is located below the dam. It was built in 1900, and 
has a six-million-gallon power pump, the wheel driving it being run by 
water flowing through a seventy-two-inch steel penstock leading from 
the reservoir formed by the second dam, giving a head of sixty feet 
of water on the wheel. The second dam is shown in Plate II, Fig. 1. 

The penstock is intended to be of sufficient size to carry all the 
water that ever runs in the brook, so that at present no brook water 
gets into the lower reservoir, from which is pumped the water now 
used by the city of Nashua. 

The land on both sides of the brook from its mouth up to the fourth 
dam, a distance of three and eight-tenths miles, is now principally 
owned by the water company, which controls an area of nearly one 
thousand acres. This land was formerly used for grazing and til- 
lage, but since coming into the possession of the water company it 
has been allowed to grow up into woodland, so that at present most 
of it is covered by quite a heavy growth of white pine, and this 
practically eliminates all danger of any outside contamination to the 
brook. 

In 1892 Mr. Frederic P. Stearns, who at that time was the chief 
engineer of the Massachusetts State Board of Health, made a careful 
examination of the brook, and in his report to me mentions that the 
amount of albuminoid ammonia (organic matter) is unusually low. 
He also says: ‘‘I have compared it with a list of one hundred and 
four surface waters in Massachusetts and find there are but twenty- 
five lower, and seventy-nine higher. Of the twenty-five lower, all 
but two or three are mountain streams or small reservoirs fed by 
springs.” 

We have had here what might be considered an ideal water supply, 
with storage reservoirs of sufficient capacity to furnish a daily supply 
of at least ten million gallons of practically pure water, even in the 
dryest seasons, provided that the pumping was done by steam power. 
And even of late years the only question that has ever been brought 
up regarding the quality of the water was that, as is the case with 
most surface waters, there were times, especially in the spring of 
the year, when the water was discolored and also developed a de- 
cidedly swampy taste, undoubtedly caused by the meadows which 
line the upper end of the brook. 
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However, without much searching or any expectation of ever 
getting a better water supply, we accidentally came across one which 
is in every way superior to our brook supply. 

About one eighth of a mile south of our lower reservoir there is 
a meadow containing about five acres, which has always beea noted 
for having a number of springs of remarkably pure water. At 
times when our city water developed the swampy taste, many of the 
citizens of Nashua would occasionally drive up to these springs to 
fill their jugs and bottles with this spring water. The water com- 
pany had owned this meadow for several years, and in order to 
accommodate those who preferred spring water, I laid a plank walk 
into the meadow to what was considered the best spring, and one 
day took up a twenty-four inch cement pipe, three feet long, such 
as is used in sewer work, intending to settle this pipe into the 
ground, so as to be nearly level with the surface of the water, then 
clean out the mud from the inside of the pipe, leaving a good well, 
from which the water could be dipped without affecting its clearness. 

On ending the pipe up over the spring, I was surprised to find 

‘that by the time the pipe had settled a foot into the meadow, the 
water came up inside the pipe so as to flow over the top, which was 
about twenty-four inches above the level of the surrounding ground. 

The level of the meadow is twenty-four inches above the high- 
water line of the lower reservoir, and there was what had once been 
a water-course leading from the meadow to the reservoir, but which 
had been filled up with decaying vegetation, —dead trees, etc. 
After clearing out this channel, there was quite a flow of water from 
the meadow into the reservoir. 

Just before reaching the reservoir, the water-course runs through 
a narrow gorge about ten feet wide, with nearly vertical sides some 
twenty feet high. At this point a small dam twenty-four inches in 
height has been built, with a weir for measuring the flow of water 
from the meadow. ‘The flow over this weir was very uniform, never 
at any time being less than one million gallons per day, while the 
maximum daily flow was rarely over 1 250 000 gallons. 

The next season I drove several two and one-half inch pipes in 
different sections of the meadow, and succeeded in getting a good 
stream of water to flow from each of them. I then sunk a six-inch 

wrought-iron pipe in the north section of the meadow to the depth 
of 32.75 feet. There is a continuous flow from this pipe of 274 
gallons per minute, or nearly 395 000 gallons per day. 
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PLATE Ii. 


Fic. 2.—THE PENNICHUCK SPRINGS. SHOWING THE 6-INCH AND TWO 
2}-INCH FLOWING WELLS. 
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The surface of the meadow is covered with a layer of muck or 
loam, varying from one to six feet in depth. Below this, as was 
indicated by samples taken while driving the six-inch pipe, there 
appear to be alternate layers of marl, sand, fine gravel and coarse 
gravel, the water flowing mostly from the gravel layers. In driv- 
ing the two and one-half inch pipes, a very good flow of water would 
occasionally be obtained from a depth of fifteen or sixteen feet, 
then, on driving farther, the flow would stop entirely, but on driving 
still deeper the flow would commence again. 

Accurate measurements of the flow would be taken at every foot 
at which the pipe was driven, and after driving as far as could be 
easily done, the pipe would be drawn up to the place where the 
greatest flow was obtained. After driving the six-inch pipe pre- 
viously mentioned, twelve 2%-inch pipes were driven, commencing 
at a point thirty-eight feet south of the six-inch pipe and running 
west in a straight line one hundred and sixty-eight feet, making the 
average distance between the pipes fourteen feet. Some of these 
wells are shown in Plate II, Fig 2. The depth at which the greatest 
supply of water was obtained from these pipes varied from sixteen 
feet seven inches to thirty-one feet eight inches. The flow from 
each pipe varied from 19.4 to 41.4 gallons per minute, the total flow 
from these twelve pipes being 352.9 gallons per minute, or 408 166 
gallons per day. 

Another line of six 2%-inch pipes was driven at the extreme 
southerly end of the meadow, the average distance between the pipes 
being seventeen and one-half feet. The greatest flow from these 
pipes was obtained at from thirty-six to fifty-two feet in depth, this 
flow being from 23.1 to 46.1 gallons per minute. The total flow 
from these six pipes is 278 744 gallons per day. 

There is a daily flow from the six-inch pipe, and the eighteen 
2%-inch pipes, amounting to 1 127 520 gallons. During the past 
three years I have frequently measured this flow and found but slight 
variation. 

These wells increase the flow of water over the weir to about two 
and one-half million gallons per day, and whenever the pipes are 
plugged, the flow on the weir decreases proportionally, showing that 
the surface springs are not affected by the wells. 

From these tests, I feel confident that a large number of pipes 
might be driven in this meadow and a very large amount of water 
obtained. 
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The following is a report of an analysis of water taken from one 
of the surface springs by Henry J. Williams, of Boston, chemical 
engineer and analytical chemist. 

Parts per 100 000. 
Total Solids ... 3.7 


Volatile and Organic Matter ........sesseeeeeeees 0.5 
Fixed Solids or Mineral Matter 3.2 


The mineral matter contains : — 


trace 
Magnesia ............- 
Degree of Hardness ... 
Free Ammonia 


The above results show very plainly that this ‘‘ spring” water is a 
very soft and unusually pure water, both in its freedom from organic 
matter and its freedom from mineral matter. Its purity in these two 
respects is unusual, and it is, therefore, admirably fitted for house- 
hold use and for drinking. The amount of chlorine which the water 
contains is also very low, while the trifling amounts of mineral matter 
which are present are of entirely unobjectionable nature. 

The constituents found in the analysis of the mineral matter occur 
in the water in the following probable states of combination : — 


Sesquioxide of Iron ..-...-ecsecceceeceececsecee faint trace 
Sulphate of Lime 0.847 
Carbonate of Lime 1.912 
Chloride of Magnesia .... eee 0.210 
Carbonate of Magnesia 0.126 


3.166 


The water also has a neutral reaction, that is, it is neither acid nor 
alkaline. 
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During the summer months the temperature of the water as it flows 
from the pipes is about forty-six degrees, but about the first of 
October the temperature gradually increases, and reaches sixty-three 
degrees by December, and by the last of April drops back to forty- 
six degrees. Professor Sedgwick informs me that this change of 
temperature is probably caused by the water flowing underground 
from a long distance, and if his theory is correct (as I have no reason 
to doubt) it may be possible that this water comes from a continua- 
tion of the underground river which Professor Denton, formerly of 
Harvard College, is said to have traced from Narragansett Bay to 
the New Hampshire state line, according to an item which was pub- 
lished in February, 1902, in several Massachusetts papers. This 
item related to the suit of Hollingsworth and Vose against the town 
of Foxboro, for taking water for water supply purposes from the 
Neponset River. The town claimed, however, that their supply, which 
is taken from wells, is derived from a subterranean river. 

About one and one-half miles southwest of our springs there is 
another meadow similar to the one [ have described, in which I drove 
a few pipes and was successful in getting flowing wells. This prop- 
erty is now owned by the United States Fish Commission, who get 
from flowing wells enough water to supply all the requirements of 
their fish hatcheries. 


3 
‘ 
H 
| 
x 
/ 
: / 
2 


A NEW TURBIDIMETER. 


A NEW TURBIDIMETER. 


BY CHARLES ANTHONY, JR., CIVIL ENGINEER, GLENVIEW, HEREFORD, 
ENGLAND. 


[Read September 11, 1902.] 


The determination of the turbidity of water is a factor which now 
occupies a more prominent position in deciding on the organoleptic 
qualities of a public water supply than formerly. Nevertheless, 
there are few points on which greater diversity of procedure exist ; 
and among the many methods employed none can be considered 
altogether satisfactory. 

These methods can all be resolved into one or other of the follow- 
ing three classes : — 

1. The gravimetric. 

2. The photometric. 

3. The use of standards of comparison. 

The first may be called the standard method, at all events from 
the water analyst’s point of view. Indeed, formule have usually 
been applied to determinations by other methods, with the object of 
reducing them to equivalent weights of suspended matter in parts per 
million. But seeing that the finely suspended matter, consisting gen- 
erally of clay and silica, is entirely harmless, and that it is only the 
appearance they impart to the water which is considered by the con- 
sumer, this proceeding appears unnecessary, not to say tautological. 
The following are the principal methods hitherto employed in esti- 
mating turbidity : — 

1. The gravimetric. 

2. Lovibond’s tintometer (colored glass standards, depth of tints 
varied). 

3. Tidy’s colorimeter (colored solution standards, thickness of 
solution varied). 
_ 4, Boston commissioners’ colorimeter (colored glass standards, 
thickness of water varied). 

5. Platinum and cobalt chloride standard (concentration of solu- 
tion varied). 


q 
i 
| 
i 
| 
| 


ANTHONY. 257 


6. Silver chloride standard (concentration of solution varied). 
7. Leed’s Nessler standard (concentration of solution varied). 
8. Stokes’ Nessler standard (thickness of solution varied). 

9. Kaolin standard (amount of kaolin varied). 

10. Silica standard (amount of silica varied). 

11. Horning’s diaphanometer. 

12. Hazen’s platinum wire standard. 

13. Salback’s photometric method. 

The first, or gravimetric, may be dismissed as being a difficult and 
tedious method, giving only approximate results, even in the hands 
of a capable water analyst, working in a well-equipped chemical 
laboratory. 

The second, Lovibond’s tintometer, is not well adapted to the ex- 
amination of water, and is, as its name implies, not a measure of tur- 
bidity but rather of color. Its scale is, moreover, entirely arbitrary. 

The third, Tidy’s colorimeter, requires the preparation of stand- 
ard solutions, has a restricted scale, and labors under the same dis- 
advantages as the last. 

The fourth, Boston commissioners’ colorimeter, is open to the same 
objections as those above described. 

The fifth, platinum and cobalt standard, though well recognized 
as a standard of color, is not a measure of turbidity, and is open 
to the same objection of arbitary scale as the above. 

The sixth, seventh, and eighth are arbitrary standards which repre- 
sent no rational scale, either as to the amount of suspended matter 
by weight, or amount of light absorbed. 

_ The ninth and tenth are means of obtaining, by comparison with 
known standards, an approximate idea of the weight of matter in 
suspension, more easily than by the gravimetric method. 

The eleventh, twelfth, and thirteenth are methods depending upon 
photometry. The eleventh, Horning’s diaphanometer, depends upon 
the limiting depth at which an object remains visible through a tube 
of water; the twelfth, Hazen’s platinum wire, upon the depth at 
which a platinum wire of one millimeter diameter becomes invisible 
in the water under examination; and the thirteenth, Salback’s, is 
simply a photometer of cumbersome construction, necessitating the 
use of two artificial lights of equal intensity. 

Of all these, as a turbidimeter in contradistinction to a colori- 
meter, the twelfth, Allen Hazen’s platinum wire method, is the most 
practical. It is, indeed, the acme of simplicity, but labors under 
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two serious drawbacks: that its scale —the reciprocal of the depth 
in inches at which the wire becomes invisible — is entirely arbitrary, 
and that observations made under different conditions of illumination 
are not strictly comparable.. It may be dismissed, therefore, as not 
a sizictly accurate or scientific method, though useful in practice in 
certain cases on the score of simplicity. 

From the above it may be seen that all hitherto employed methods 
are deficient, either on the score of difficulty and tediousness, or on 
account of irrational scale and deficient accuracy. In consequence 
some simple photometric method of measuring the absolute amount 
of light absorbed by a given thickness of water appears to the writer 
the most rational and convenient method of estimating the degree of 
turbidity of a water, and with this object he has designed the form 
of instrument illustrated in the following figure (Fig. 1). 


Fig. 1. 


It consists, as will be seen, of a couple of parallel tubes of stand- 
ard length, say fifty centimeters, one of which, closed at the ends by 
plates of glass, contains the water to be examined. Light trans- 
mitted preferably through ground glass reaches the eye, in part 
through this water and in part direct after passing through a Nicol’s 
polarizing prism. These two sources of light are observed through 
an eyepiece containing another Nicol prism. The field of view is 
thus seen neatly dichotomized. By rotating the eyepiece, the illumi- 
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nation of that half of the field which received its light direct, seeing 
that it has already passed through a Nicol prism, can be varied until 
it matches the half receiving light through the standard thickness of 
water under examination. And though the inevitable difference in 
tint introduces some error due to personal equation in estimating equal 
obscuration, the extremely convenient manner in which the lights 
from the two sources are seen in absolute juxtaposition in the same 
field of view, allows of more accurate comparison than by any of 
the methods hitherto suggested. Further, seeing that the obscura- 
tion varies, according to a well-understood relation, with the angle 
through which the eyepiece is rotated, the instrument can be made 
to indicate, on a properly graduated disc, the degree of obscuration, 
that is, turbidity, to a rational scale, in which 1 represents perfect 
transparency and 0 total obscuration. 

In conclusion it may be pointed out that the instrument is most 
easy to handle, gives accurate results to a rational scale, and is 
independent of the source of light. For these reasons the writer 
believes it well adapted to fill the long-felt want of a ready and 
standard means of making turbidity observations. 


DISCUSSION. 


Tue Presipent. I will call upon Mr. Hazen to say something 
upon the subject of Mr. Anthony’s paper. 

Mr. ALLEN Hazen.* Mr. President, this method of determining 
turbidity is an absolutely new one to me. It looks like a very inter- 
esting method ; and I should very much like to see an apparatus con- 
structed according to this illustration, and compared experimentally 
with some of the methods of measuring turbidity with which we have 
had practical experience. 

The author seems to be not quite clear in his distinction between 
color and turbidity. The two things are so-different that no one who 
has had experience with them both would think of measuring them 
on the same scale, and the author is evidently not quite clear as to 
the distinction when he lists the methods of measuring color with the 
methods of measuring turbidity. 

The objections to the wire method, which the author mentions in 
so complimentary a manner, have been fully recognized by us for a 
long time. The method was based on methods which have been 
used from a very early time, and was put in use at Lawrence thirteen 


* Civil Engineer, New York, N. Y. 
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years ago. Some work was being done for which a definite scale for 
recording the turbidities of certain waters was absolutely necessary. 
The scale was arbitrary. It had to be arbitrary. There were no 
data available at the time to make a scale in any other way. Since 
that time a great many data have been collected bearing on what a 
rational scale should be, and, as I hope to tell you this afternoon,* a 
scale has been constructed based upon these data which approximately 
meets the actual conditions, so that the figures as read are directly 
proportional to the amount of turbidity-producing material in the 
water. And this is, I believe, the object to be sought in making a 
turbidity scale. 

The other objection mentioned to the wire method, that the results 
vary according to the light, is less serious in practice than might be 
at first supposed. Certain regulations are made in regard to the 
amount of light, which are followed as far as possible, and within 
the limits specified the differences do not cause a considerable error 
in the results. 

There isa third source of error which seems to have escaped the at- 
tention of the author, but which is quite as important as those men- 
tioned, and that is the differences in the eyes of different observers. 
This also is a matter which has to be guarded against, and is best 
done by comparing the readings of different people on the same 
water, and making sure that the observers whose records are relied 
upon have normal eyes and secure results approximately the same 
as those of other people with good eyesight. 

The method of measuring turbidity proposed by the author is cer- 
tainly a most interesting one, and I hope it will be investigated and 
compared with some of the other methods about which we know so 
much. 

Mr. F. N. Connet.+ Perhaps there are some others in the room 
who, like myself, once knew what a Nicol’s prism is, but have for- 
gotten. My recollection is that it is a polarizing instrument, but I 
am not quite sure of that. If there is anybody in the room who can 
explain it, I think it would be interesting to have it explained. 

Mr. C. W. Soerman.{ Mr. President, I will not attempt to give 
a scientific explanation of it, for my recollection is nearly as dim as 


*See paper, ‘‘The Physical Properties of Water,” to appear in the next issue of the 
JOURNAL. — ED. 

+ Mechanical Engineer, Builders Iron Foundry. 

t Assistant Engineer, Metropolitan Water Works, Boston, Mass. 
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Mr. Connet’s. I do not remember what the material of the Nicol’s 
prism is, but I know it polarizes light, and with two Nicol’s prisms, 
setting the planes of polarization at right angles one to the other, the 
polarized light can be entirely obscured. By a rotation, such that 
the plane of one prism will be at right angles with the plane of the 
other, the obscuration of light passing through the tube containing 
the first Nicol’s prism would be complete, while with the planes par- 
allel the light would be transmitted without obscuration. 

That suggests a possible lack of sensitiveness in the use of this 
instrument, since there is only a ninety-degree angle of rotation from 
total illumination to total obscuration ; reading on the silica standard 
of water, as we do on our Metropolitan supply, — where we read grada- 
tions of turbidity varying from two or three points at ordinary times 
to more than a hundred when the streams are in freshet, — and with 
the muddy waters of the West, they may go, for all I know, to a 
thousand ; it would be decidedly difficult to read all the gradations 
that one might want in ninety degrees of rotation. 

It seems to me that Mr. Anthony in devising this instrument has 
apparently gotten hold of a similar idea —not in making use of 
polarized light, but in the construction of the instrument — to that 
of the FitzGerald and Foss colorimeter which has been used for 
something over ten years on the Boston and Metropolitan Water 
Works, and which was described to this Association by Dr. Fred- 
erick S. Hollis three or four years ago.* That instrument consists 
of two parallel tubes, in one of which the water to be examined is 
placed to a standard depth, and into the other of which platinum 
and cobalt standard is forced by means of a bulb to a varying depth, 
until the colors are matched in an eyepiece constructed to show light 
from both tubes at once in the same way that Mr. Anthony’s would 
do. It is, however, not a turbidimeter. I should judge that Mr. 
Anthony had not known of this colorimeter, because he does not 
mention it, although he lists color determinations as well as tur- 
bidity determinations proper in the methods which he states have been 
used with the intention of estimating turbidity. 

I think perhaps Mr. Anthony was fully cognizant, or, at least, more 
fully cognizant of the difference between turbidity and color than Mr. 
Hazen infers, since he states, after listing these methods, that several 
of them are simply measures of color ; but I think it is undoubtedly a 
fact, and probably that is what Mr. Anthony intended to convey, that. 


* JOURNAL, Vol. XIII, p. 94. 
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some of these methods have been used with the intention of estimat- 
ing turbidity, although they are properly merely measures of color. 

_ Mr. Antuony (by letter). In answer to Mr. Hazen’s remarks 
I would observe that his new method of graduating the platinum 
wire turbidimeter had not been made public by the United States 
Geological Survey at the time my communication was prepared. 
Though this method is a distinct improvement on the original 
arbitrary one,.I may point out that it is put forward as a tenta- 
tive one, subject to alteration, and that it does not overcome errors 
due to differences in observers or in observing conditions. 

The instrument I suggest would, of course, as Mr. Sherman points 
out, have a range embraced within a rotation of ninety degrees, 
seeing that the intensity of the transmitted light varies as the square 
of the sine of the angle comprised between the principal plane of 
the Nicol’s prism and the plane of polorization. But this does 
not constitute a limitation of the instrument, as any degree of 
obscuration from perfect transparency to absolute opacity can be 
read upon the disc, if this is properly graduated over an are of 
ninety degrees, to a rational scale on the basis of the above well- 
known law connecting the rotation with the percentage of light 
transmitted. 

I must thank Mr. Sherman for recognizing that I was perfectly 
cognizant of the difference between determinations of turbidity and 
color, and that I only mentioned many of the methods employed with 
the object of showing that they had been improperly used. 

I had not before heard of the colorimeter mentioned by him, but 
I have since read an account of it by Dr. Hollis in his paper on 
‘* Methods for the Determination of Color, and the Relation of the 
Color to the Character of the Water.” 

It is in no sense a turbidimeter, but simply an instrument for car- 
rying out comparisons with any existing or other fluid standards 
rapidly and accurately, by varying the thickness of the latter. For . 
this purpose it is the most ingenious and practical piece of apparatus 
I have yet seen described. The arrangement by which the light from 
two sources is brought into the same field of view only differs from 
that employed in my instrument in that two Nachet prisms take the 
place of one Wenham prism. 

It will be seen that it thus in no sense trenches on the functions 
_of the latter instrument, which has as an object the establishment of 
an absolute and rational photometric scale for turbidity estimates. 
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REPORT OF THE COMMITTEE ON UNIFORM STATISTICS. 


[Presented September 11, 1902.] 


Boston, September 10, 1902. 
To tue New Encranp Water Works Association : — 

Your Committee on Uniform Statistics presents the following 
report: — 

During the year a considerable progress has been made in uniform 
water-works statistics. Perhaps the most important gain has been 
the adoption by the American Water Works Association and by the 
Central States Water Works Association of our form for summariz- 
ing statistics, so that all the water-works associations of this country 
have now adopted, and recommend their members to use, a single 
standard form.* 

We are also pleased to report an increase in the number of water 
works reporting statistics in accordance with the standard summary, 
and greater uniformity in following the standard form. This appears 
to be the result of sending out blanks containing the headings of the 
standard summary. 

The form endorsed nearly a year ago, which is a slight modifica- 
tion of the first form adopted by the Association, has proved gen- 
erally satisfactory. We would, however, recommend a few slight 
changes, principally in the arrangement of items. The most impor- 
tant change proposed is the consolidation of the financial items into 
one table, instead of having separate tables for maintenance and 
construction, as heretofore. All the items of the summary as now 
used would be retained, and two or three new ones added; and it is 
believed that a seeker for information would be able to find the items 
he desired to use more easily in the proposed arrangement than in 
the one now in use. The proposed grouping is also in line, in a 
general way, with the scheme of the National Municipal League, and 
is thus a step towards uniformity with other societies. 

The proposed new arrangement of the Financial Statistics, which 
was suggested by President Merrill, is as follows : — 


* Since the above report was presented, the American Society of Municipal Improve- 
ments has also adopted the New England Water Works Association form. — Ep. 
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FINANCIAL STATISTICS. 


RECEIPTs. EXPENDITURES. 


Balance brought forward: Water Works Maintenance: 


(a) From ordinary (mainte- AA, Operation (man- 
nance) receipts, agement and 

(6) From extraordinary re- repairs), te 
ceipts (bonds, etc.), BB. Special: 


Total, 


From Water Rates. 
CC. Total maintenance, 


A. Fixture rates, $ 
B. Meter rates, 
C. Total from consumers, 


DD. Interest on bonds, 
(CC-+ DD), 
EE. Payment of bonds, 


eet FF. Sinking Fund 


E. For fountains, 
Water Works Construction : 


ing, 
G. For pub. b’ld’ngs, GG, Extension of 
mains, 


H. For miscel. uses, 

I. Gen’l approp’n, HH. Extension of 
J. Total from municipal depts., services, 

K. From tax levy, II. Extension of 
L. From bond issue, 
M. From other sources: 


oven 
KK. Total construction, 
LL. Unclassified expenses : 


MM. Balance: 
(aa) Ordinary, 
(46) Extraordinary, 
Total balance, 


N. Total, N. Total, 


Disposition of balance, 


O. Net cost of works to date . 
P. Bonded debt at date . 
Q. Value of Sinking Fund at date . 


R. Average rate of interest, 


$ 
$ 
? 
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Under the general heading of ‘‘ Pumping ” in the present form are 
two items, based on ‘**Cost of pumping figured on total mainte- 
nance,” reduced to ‘* cost per million gallons ” and to *‘ cost per million 
gallons raised one foot.” Being computed on the total expense of 
maintenance, this is not properly the cost of pumping, but rather the 
cost of supplying water, and should be applicable to gravity supplies 
as well as to pumping works. We therefore recommend that the 
items be transferred from Pumping Statistics to Statistics of Con- 
sumption of Water; that the cost per million gallons raised one foot 
(which would not apply to gravity works) be omitted, and that the 
two items appear as ‘‘ Cost of supplying water, per million gallons, 
based on total maintenance (CC),” and ‘* Cost of supplying water 
per million gallons, based on total maintenance, (CC) + interest on 
bonds (DD).” The former item should admit of comparisons be- 
tween various works, while the latter, being dependent on the amount 
of bonds outstanding, would simply show the actual cost of supply- 
ing water under the particular circumstances. 

When the Committee was continued at the last annual meeting, it 
was suggested that a form for summarizing statistics of purification 
works might be prepared and added to our present summary. Such 
a standard form seems very desirable, as there is at present a great 
lack of uniformity in the statistics kept at various purification works, 
and, indeed, at some very few data are kept. We have commenced 
the preparation of such a form, but there still remains a considerable 
amount of work to be done on it. We suggest that the Association 
authorize us, after preparing such a form, to give it a trial on several 
purification works before actually reporting it to the Association. 
This would not constitute an adoption of the form by the Association, 
but would enable us, at the next convention, to report with the form 
the results of its actual trial. 

In brief, then, we report : — 


First. A substantial gain in the adoption and use of our standard 
form of summary by the other water works associations and by 
water works. 


Second. A recommendation of the adoption by the Association of 
a few slight changes in the standard form. 


Third. Requesting authority to make trial use of the form for 
summarizing purification statistics which we now have in preparation 
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‘before reporting it to the Association, the result of the test, together 
‘with the form recommended, to be reported to the next convention. 
Respectfully submitted, 

JOSEPH E. BEALS, 
GEO. F. CHACE, 
_J. C. WHITNEY, 
M. N. BAKER, 
CHARLES W. SHERMAN, 
Committee on Uniform Statistics. 


DISCUSSION. 


Tue Presipent. Gentlemen, the report of the committee is now 
before you. We have with us this afternoon a gentleman who takes 
a great deal of interest in the subject of municipal accounting, and 
who, through his office as secretary of the Boston Statistics Depart- 
ment, and also as chairman of the Committee on Municipal Accounts 
and Statistics of the National Municipal League, is very well qualified 
to speak to us. I will call upon Dr. E. M. Hartwell to address us at 
this time. 

Dr. Hartwett. Mr. Chairman and Gentlemen of the Association, 
— Perhaps I ought to explain my position. I came in here to hear 
the report of your committee, not expecting to speak. I do not wish 
to be taken for one who turns up wherever there is a chance to talk. 
{ am reminded of an old black bath woman, an expert in a way on 
water matters, who had charge of the ladies’ bath room at the White 
Sulphur Springs in Virginia. Her patience was somewhat tried by 
the ladies who were reluctant to bathe in her presence, and to such 
she used to say: ‘* Don’ you min’ me, -honey; it ain’t no treat for 
me.” [Laughter.] So while I am really interested in this subject 
I don’t like to be thought too pleased at being called up to speak on 
it. That being understood, I am glad to express my thanks for the 
opportunity to tell you how this report has interested me. The re- 
port shows that the experience of your committee has been similar 
to that of the committee of the National Municipal League charged 
with the duty of drawing up schedules for the promotion of uniform 
municipal accounting and uniform municipal statistics. Our com- 
mittee, like yours, has proceeded deliberately, and has asked to be 
<ontinued so that we may test our schedules before recommending 
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their final adoption. It strengthens my confidence in our method of 
procedure to find that your method is of the same nature. 

In general, the object of our committee is to establish a set of 
sehedules to conform to the provisions of the municipal program of 
the National Municipal League, which was issued in 1899. In effect, 
the municipal program is a Municipal Corporations Act, intended to 
apply to all the cities in a given state, and to secure uniformity in 
administrative methods in the government of such cities. The leg- 
islature of Ohio has recently voted to establish a system of uniform 
municipal accounting, and is now considering the adoption of a 
general municipal act. The municipal program provides that the 
financial statistics of all cities, and the reports of city auditors or 
comptrollers, shall be made annually to a central office of control, 
for example, the state comptroller, in accordance with forms pre- 
scribed by the central office. Primarily our problem was to devise a 
set of schedules to conform to that scheme; at the same time we have 
sought to produce certain schedules which could be made use of now, 
inasmuch as for several years the Department of Labor at Washing- 
ton has been called on under an Act of Congress to publish statistical 
tables relating to the financial operations of some one hundred and 
thirty cities of the United States. It is perfectly evident from a 
study of those tables that it is far from easy to reduce the material on 
which they are based to a common standard. Our committee, which 
has been at work for two years, has made two provisional reports, one 
at the Rochester meeting a year ago and a second at the recent meet- 
ing of the National Municipal League in Boston. Possibly we may 
be able to make a final report in May, 1903. 

We have been fortunate in securing the experimental adoption of 
the principal schedule recommended in our report at Rochester. 
Thus the report of the auditor of Newton, Mass., for 1900, the.re- 
port of the comptroller of Baltimore for 1901, and the reports of 
Mr. Harvey S. Chase (who is a member of our committee) on ** The 
Accounts of Brookline, Mass., for 1901,” and on the ‘‘ Receipts, Ap- 
propriations and Expenditures of Boston for 1901,” all contain a 
summary statement of receipts and expenditures drawn up in accord- 
ance with that schedule. Furthermore, the new scheme of book- 
keeping and a new form of comptroller’s report adopted by the city 
of Chicago at the instance of Messrs. Haskins & Sells, expert ac- 
countants of New York City, contain features recommended by our 
committee, of which Mr. Haskins is a member. 
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The Boston Statistics Department, of which I happen to be secre- 
tary, has published a study of Boston’s receipts and expenditures for 
the fiscal year 1900-1901, consisting of seven tables based on the 
schedules recommended by our committee. You will find it published 
in Volume IV, No. 6, of the monthly ‘‘ Bulletin of Statistics,” of which 
I have a copy here. 

In our second report to the National Municipal League, which is 
now in press, we have recommended a set of schedules embodying 
certain modifications suggested by the experience gained through 
testing the practicability of the schedules appended to our first report. 

The two most characteristic features of our scheme are, (1) the 
separation of ordinary or maintenance and extraordinary or capital 
receipts and expenditures, and (2) the grouping of departmental 
receipts and expenditures under certain general heads, according to 
function; that is, General Government, Public Safety, — including 
Police, Fire, Health Departments, ete., — Public Works, Public Edu- 
cation, Recreation, and Art, etc. But I will not weary you by going 
further into the details of the scheme upon which we are still at work. 

In the interesting report which your committee has just presented, 
the point has been made that the proposed statement conformed in 
general with the scheme of the National Municipal League — so it 
does. Yours is a consolidated statement showing ordinary (main- 
tenance) receipts and expenditures on the one hand and extraordinary 
or construction (capital) receipts and expenditures on the other. If 
I may be allowed a suggestion, I would say that if the balance 
brought forward were divided to show how much was derived from 
ordinary and how much from extraordinary receipts, and the balance 
carried forward were similarly divided to show what was destined for 
she maintenance and construction accounts respectively, the schedule 
would conform very completely with our own. At least, that is my 
impression from such examination as I have been enabled to make 
through the courtesy of your committee.* 

Thus far the committee of the National Municipal League has 
devoted itself mainly to the consideration of financial statistics. 
During the next twelvemonth we shall attempt to deal, to some ex- 
tent, with other branches of municipal statistics, though we are well 
aware that in many branches chaos reigns at present. I devoutly 
wish there were a larger number of associations like this, — made up 


*This was done in the form submitted, although the change had not been made in the 
copy shown to Dr. Hartwell. — Ep. 
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of men trained in the application of scientific rules and formule. If 
there were, the collection and presentation of statistical data in respect 
to important and interesting forms of municipal activity would yield 
much more satisfactory results than is usually the case. 

There is no lack of people anxious and ready to compare cities 
with each other in respect to death rate, the per capita cost of parks, 
of charities and correction, fire protection, water supply, and the like. 
But such comparisons are apt to be misleading, because of the difli- 
culty of securing an accurate standard of comparison. 

Even in the comparatively simple matter of death rates, compara- 
tive statistics are open to grave suspicion, because the estimates of 
population in intercensal years are so often vitiated by guesswork 
and vainglory. I need not urge the need of scientific methods in 
estimating population upon you who have to estimate the growth of 
population as a basis for forecasting the future needs of your cities 
with regard to water works, sewers, etc. 

I shall content myself with citing a single illustration. 

Some years ago an elaborate and interesting paper comparing the 
principal cities of the country with respect to taxation, the cost of 
public works, etc., was presented at the meeting of the American 
Society of Municipal Improvements. The writer gave the population 
of Baltimore as 500 000 by ‘* official estimate,” for the year 1898. A 
few months later an article appeared in the Charities Review, in 
which Baltimore was compared with other cities in respect to the per 
capita expenditures for outdoor relief of the poor, and the population 
of Baltimore for 1898 was officially estimated (so the writer said) 
at 625 270. At the same time the Baltimore Board of Health calcu- 
lated the death rates for 1898 on the basis of a population of 
541 000. 

I asked the health officer how he got his figure. He said, ‘‘ Inde- 
pendently, on the same day, I sent to the two principal newspapers 
of the city and asked what their estimate of the population of Balti- 
more was. One said 540 000, the other 541 000, and I took 541 000.” 
The United States Census in 1900 found a population of only 508 957. 
If in comparing cities in respect to the death rate, per capita cost of 
public works, and poor relief, the standard for a given year varies 
between 500 000 and 625 000 of population, we may well consider 
such comparisons as scarcely worth the paper that they are printed 
on. 

Mr. F. H. Cranpatt. Mr. President, I move that the report of 
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the Committee on Uniform Statistics be accepted and adopted. By 
that I mean that their request and recommendations are endorsed by 
the Association. 

(Mr. Crandall’s motion is adopted. ) 
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TWENTY YEARS AFTER.— A RETROSPECT. 


BY ROBERT C. PR. COGGESHALL, SUPERINTENDENT OF WATER WORKS, NEW 
BEDFORD, MASS. 


[Read September 11, 1902.]} 


About two weeks since, I received a telephone message from the 
Secretary of this Association, asking if I would prepare remarks upon 
the topic which heads this paper, the same to be presented at this 
meeting. Finding that he had been disappointed in other directions 
in obtaining material for the program, I reluctantly consented. 

I know that you would have been interested in a well-prepared 
review of the literary work contributed by the members of this 
Association since the date of its inception, over twenty years ago; 
but the time has been too brief for any attempt in that direction, 
and as most of you are familiar with the material which has been 
published, I shall have little to say touching that phase of the 
matter. 1 hope, however, to interest you in a sketch of reminis- 
cences mainly drawn from the history of the Association from its 
earliest period down to the establishment of the Journa in 1886. 

The first question which may be asked is, ‘‘ Who was the first to 
suggest an organization of this character?” 

My reply is, James W. Lyon, then superintendent at Salem, Mass. 
While this story has hitherto been told, it never yet has appeared in 
the official publication of this Assuciation, so it seems fitting that it 
should now be recorded. 

As early as 1877 we find Mr. Lyon discussing the matter witb 
neighboring superintendents. His idea then was the formation of 
a national association. He succeeded in arousing considerable 
interest, but his work did not immediately result in further develop- 
ment. During the next two years Mr. Lyon talked with every water- 
works official he happened to meet regarding the project. In March, 
1879, he was induced to prepare a circular letter, which he mailed to 
every known water department in the United States and Canada. 
The following is a copy of that circular : — 
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SUPERINTENDENT’S OFFICE, SALEM WATER WORKS, 
SALEM, MAss., March 15, 1879. 

Dear Sir, Having for some time thought that the superintendents of — 
water works throughout the country should have some way of becoming 
better acquainted with each other, and that it would be both pleasant and 
beneficial to all to have some kind of an organization and to meet in con- 
vention occasionally, to exchange ideas for the better management of the 
great interests we, represent, I have ventured to propose the following 
questions to the superintendents and panegins engineers of this country 
and the provinces. 

First. Do you think it desirable to have such an organization? 

Second. Is the project feasible? 

Third. At what time of the year would it be best to hold the convention? 

Fourth. Where is the best place to hold it? 

Fifth. Would you probably attend such a convention? 

Please answer, and add any suggestions that may tend to bring the sub- 
ject in good shape before the fraternity. 


Please address, 
JAMES W. Lyon, 


Superintendent Water Works, Salem, Mass. 


Mr. Lyon, in an address as President of this Association to the 
Worcester Convention in 1883, stated that four hundred copies of 
the circular were sent to various parts of the country, from which 
only seventy replies were received. He adds: — 

‘**Of this small number there were those who thought the object 
a good one.” 

‘Others replied that it was too comprehensive in taking in the 
whole country.” 

‘¢ There were others who thought that there was no need of such 
an organization.” 

‘¢ The lack of enthusiasm exhibited, together with the pressure of 
private interests, caused the abandonment of the project, although it 
was certain that if the project were carried into effect great good 
was sure to be the result.” 

A few years ago Mr. Holden, of Nashua, happened to meet Mr. 
Lyon at a Chicago convention of the American Water Works Asso- 
ciation. At that time Mr. Lyon gave him a package of letters, 
which I now place before you to be deposited in the files of this 
Association, They are the replies which Mr. Lyon received in re- 
sponse to his circular. In looking them through I fail to understand 
how Mr. Lyon reached the conclusion stated, for to me they appear 
full of encouragement. It seems to me that if Mr. Lyon had 
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possessed more of the qualities of leadership, he would have expe- 
rienced no trouble in effecting an organization at that time. 

Let us briefly analyze these replies. The package contains fifty- 
six letters. Thirty-three are from localities outside of New England, 
almost every state east of the Mississippi River being represented. 
All are in sympathy with the project, and, with few exceptions, agree 
to be present at the first meeting. ‘The range of location suggested 
for the first meeting was large. About one-half favored a ‘‘ central 
location,” most convenient to the largest number. There was the 
largest possible variation in ideas regarding the time, nearly an equal 
number favoring each season of the year. 

One reply is worthy of reproduction. It is from one who later 
_ became prominent in the organization of this Association, and has 

remained one of its best known and strongest members. The lan- 
guage will be recognized as characteristic. He says: ‘‘ I never have 
seen any superintendent but what I could learn something from, and 
any meeting of the kind you speak of would be a benefit to me; 
but as I might go to a convention of that kind to-day and have my 
head cut off to-morrow, I shall keep out. I will do my best to 
entertain any superintendent that may come here, and then I shall 
get the best of it, for if he is any way social he will be apr to tell 
me something that will be a benefit.” 
It is said that a wise man may change his mind. This is true in 
this case, for we all know that our dear friend Charles K. Walker, 
- who wrote those lines, is lacking in neither wisdom nor good common 
sense. It is needless to say that he did not keep out, neither has he 
ever had his official head cut off. 

In a few replies there appears the suggestion that it might be well 
to organize upon lines of limited territory. New England then con- 
tained one hundred and fourteen water departments. That territory 
might be the field of the work of one society, the Middle States of 
another, and so on. Then later a national society might be organ- 
ized, of which the local societies would become branches. 

Included in this list of replies were letters from W. L. Cameron, 
of Memphis, Tenn. ; Ira A. Holly, of Burlington, Ia.; M. Donahue, 
of Davenport, Ia., and W. C. Stripe, of Keokuk, Ia. The enthu- 
siasm of these gentlemen, once aroused, was not to be quenched. 
They heartily believed that the time was ripe for the organization of 
an association as proposed by Mr. Lyon's circular, and later we find 
them all prominently identified in the organization of the American 
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Water Works Association, which occurred at St. Louis, on March 
21, 1881. W. C. Stripe took upon himself the responsibility of 
issuing the call for that gathering. 

J. C. Briggs, of Terre Haute, Ind., took an active part in this 
organization. He was an enthusiast, as was shown a few months 
later, when we find him visiting several of the New England cities, 
and endeavoring by personal interviews to interest the department. 
officials in the work so successfully inaugurated. His efforts were 
not fruitless. Interest in the project was easily secured, but the 
means of meeting the necessary expense in attending a convention 
at a distant center were not so clear to many. Indeed this phase of 
the question yet remains a serious obstacle to many in the attend- 
ance of our own conventions. 

Such was the condition of affairs when three superintendents 
happened to meet, one bright winter’s day, at Lowell, Mass. No 
previous appointment had been made; it simply happened by chance. 
On February 17, 1882, the writer took occasion to go to Lowell to 
acquaint himself with the inspection methods of the department of 
that city. For the first time he met Horace G. Holden, who then 
was the Lowell superintendent. During the morning Frank E. Hall, 
then in charge of the Worcester Water Works, called, on a friendly 
visit. Thus three officials met for the first time, all strangers to one 
another previous to that interview, but the friendships then formed 
developed into closer relationship with the passing years. 

That day, while sitting around the dinner table at the Merrimac, 
House, Mr. Holden called attention to Mr. Lyon’s earlier efforts, 
and also to Mr. Briggs’ more recent interviews in behalf of the 
American Association. A long discussion seemed to make clear the 
fact that New England offered a particularly good field for a helpful 
organization. While all were in sympathy with the work of the 
American Association, it seemed evident that the conditions and prac- 
tices of the New England departments differed considerably from 
those of other regions of the United States. There was also the fact 
that there were such a large number of departments in a compara- 
tively small territory that almost any of its centers were but a short 
distance from several water works. ‘Thus several single-day meet- 
ings could be held in the course of the year, at which a good attend- 
ance could be secured, without much loss of time or burdensome 
expense on the part of the attendant. Such was the conclusion to 
which this discussion led, and after the dinner it was thought best 
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to attempt to enlist the interest of Henry W. Rogers, then super- 
intendent at Lawrence, Mass. Accordingly Mr. Hall and the writer 
proceeded to Lawrence. Mr. Rogers had met Mr. Briggs, and was 
easily interested. It was agreed that the four gentlemen (Holden, 
Hall, Rogers, and Coggeshall) should constitute a self-appointed 
committee. Their first act was to write Mr. Lyon asking him to 
become a member of this committee and help in the work, to which 
he consented. The territory of New England was then divided into 
five districts, and each member of this committee took one of the dis- 
tricts for correspondence with the department officials located therein. 
All went to work, and a month later a comparison of returns was 
made. The success of the scheme seemed assured. The committee 
then decided to invite all interested parties within their districts to 
be present at a general meeting, to be held on April 19. I herewith 
present to the Association the original letter written by me at tiaat 
time, from which the hectograph copies which were sent out were 
made. 
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Orrice of New WateR Works, 
CITY HALL, 


New Bedford, Mas, Wand 


R.C.P. COGGESHALL, Supt 
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PLATE I. 


JAMES W. LYON, 


First President of the New England Water Works Association, 
1882-1883, 
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The suggested meeting materialized at Young’s Hotel, Boston, on 
April 19, 1882. There were nineteen officials present, besides other 
gentlemen. As many will be interested to know just who were there, 
I give the list: — 


Thomas C. Lovell, Fitchburg, Mass. 
Joseph C. Hancock, Springfield, Mass. 
Frank E. Hall, Worcester, Mass. 

A. H. Martine, Fall River, Mass. 

W. F. Cleveland, Brockton, Mass. 

R. W. Bagnell, Plymouth, Mass. 
Edwin Darling, Pawtucket, R. I. 
Charles K. Walker, Manchester, N. H. 
Henry W. Rogers. Lawrence, Mass. 
Hiram Nevons, Cambridge, Mass. 
Horace G. Holden, Lowell. Mass. 

J. G. Tenney, Leominster, Mass. 

S. E. Grannis, New Haven. Conn. 

W. W. Hawkes, Malden. Mass. 

Robert M. Gow, Medford, Mass. 
James W. Lyon, Salem, Mass. 

Robert C. P. Coggeshall, New Bedford, Mass. 
James H. Hathaway, New Bedford, Mass. 
J.J. Whipple, Brockton. Mass. 

John L. Harrington, Cambridge,. Mass. 
W. W. Cross, Brockton, Mass. 


Also present were : — 


John C, Kelley, President National Meter Co., New York. 
Lewis H. Nash, M. E., Inventor Crown Meter. 

C. C. Cowpland, Agent Davidson Steam Pump Co. 
Ex-Gov. James A. Weston, of Manchester, N. H. 


Mr. Lyon was elected temporary chairman and the writer tempo- 
rary secretary. Messrs. Darling, of Pawtucket; Nevons, of Cam- 
bridge; Hall, of Worcester; Martine, of Fall River, and Walker, of 
Manchester, presented suggestions regarding the development of the 
plan of organization. Messrs. Darling, of Pawtucket; Grannis, of 
New Haven, and Nevons, of Cambridge, were appointed a committee 
to prepare the draft of a constitution and by-laws, the same to be 
submitted to an adjourned meeting. 

An attempt was then made to start a ‘‘ topical ‘ida but no 
one seemed inclined to talk. Here was a body of nineteen strangers 
drawn together by a common interest, but with one or two exceptions 
all were unaccustomed to public speaking. More or less embarrass- 
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ment was evident. There occurred at this time an incident which 
did much in making every one feel more at ease. Charles K. Walker 
was describing his experiences with wrought-iron, cement-lined pipe. 
He had just declared that without the slightest provocation it would 
burst once in every fifteen minutes, and he was giving further vent 
to his feelings regarding it, when the door opened and a fine-looking, 
elderly gentleman appeared. Mr. Walker stopped his remarks and © 
said something like this : — 

*¢ Gentlemen, I wish to introduce you one and all to my friend 
Ex-Governor Weston, of Manchester, N. H. He is deeply interested 
in our work. The governor and I started life together as boys, but 
brains will tell every time. He has risen to the high honor of being 
governor of New Hampshire while I remain a miserable superintend- 
ent of water works.” 

The characteristic tone in which these last words were uttered pro-. 
voked shouts of laughter, and conversation became freer. 

The adjourned meeting was held at Young’s Hotel, Boston, on 
Wednesday, June 21, 1882. There were twenty-five officials present, 
Desmond FitzGerald, of the Boston Department, and Albert S. Glover, 
then water registrar of Newton, being among the newcomers. The 
committee appointed at the previous meeting presented the drafts of 
the Constitution and the By-laws. These were taken up in debate, a 
few changes made, and then adopted, after which the following offi- 
cers were elected under the provisions of the constitution : — 


President : James W. Lyon, Salem, Mass. 

Vice-Presidents: Charles K. Walker, Manchester, N. H.; Hiram Nevons, 
Cambridge, Mass.; Edwin Darling, Pawtucket, R. I.; H. L. Schleiter, 
Meriden, Conn. 

Secretary: R. C. P. Coggeshall, New Bedford, Mass. 

‘Treasurer: Edwin Darling, Pawtucket, R. I. 

Executive Committee: The above named, with Frank E. Hall, Worcester, 
Mass.; A. H. Martine, Fall River, Mass.; J. G. Tenney, Leominster, Mass. 

Financial Committee: J. Warren Cotton, Cambridge, Mass.; Horace G. 
Holden, Lowell, Mass.; Phineas Sprague, Malden, Mass. 


That was twenty years ago. It seems as if it were yesterday. 
Through memory’s eye I see the space before me alive with the faces of 
those who were present and who since have joined the silent majority. 
There was Cotton, the genial registrar of Cambridge ; Nevons, the 
able superintendent of the same city ; Darling, the energetic superin- 
tendent of Pawtucket ; Lyon, the first President of the Association, 
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and Rogers, the well-equipped but exceedingly modest superintend- 
entof Lawrence. Then there were Schleiter, of Mer’ ‘»n, and Sprague, 
of Malden. All were prominent at that time, but now their voices 
are silent. 

At a meeting held the following October, at Salem, there appeared 
for the first time the face of one of the sweetest characters I ever 
have met. He proved to be a strong addition to our forces, and was 
-of great assistance in the early development of the Association. 
He later honored the Association by filling positions of trust, and 
finally he became its president for the year 1890-91. Of course I 
‘refer to Albert F. Noyes, whose tragic death in the Park Square 
Station, of this city, on October 12, 1896, we have never ceased to 
mourn. 

The Association seems to have been slow in its development 
‘during the first year. The President, Mr. Lyon, was a large man, 
exceedingly amiable and having great interest in the work. But he 
was deliberate and ponderous in his mannerisms, and did not seem 
to possess the faculty of inspiring others. The writer was thor- 
oughly ‘** green” concerning best methods of conducting the secre- 
tary’s work. Sol always have thought that others possessing greater 
experience could have accomplished more that year than did we. 
‘One thing is certain, —the members became well acquainted with 
-each other, so perhaps there was more of a solid foundation laid than 
at first sight appears. 

At the second convention, at Worcester, in 1883, Frank E. Hall 
was elected President, and he proved an admirable choice. At that 
time the membership had reached forty-three. Not a large num- 
‘ber, you will say, but the leaders of that day did not dream of a 
society of ambitious proportions, with its well-equipped accessories, 
as-it now exists. Their ideas had rather the opposite trend, —a 
-elub of select membership, modest in numbers; the meetings to be 
more of the nature of social and informal gatherings, affording op- 
portunities for the comparison and discussion of personal experiences. 

Walter H. Richards, William R. Billings, George A. Ellis, and 
“Charles H. Baldwin were present at this meeting, and took active 
‘parts in the proceedings. Later each of these gentlemen did an im- 
mense amount of work in our interest. 

If you had been present at that convention you would have heard 
Darling (he was always energetic and positive in his discussions) 
mmaintaining that there were no hidden leaks upon his pipe system, 
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and that the only leaks that gave him trouble were those around the 
faucet. Nevons quickly took issue with this statement. He had 
given a great deal of attention to night inspection of the Cambridge 
pipe system, and had discovered many hidden leaks. Darling was 
an earnest advocate of the ‘* meter” system, so he had the best of 
it when this question was considered, while Nevons hoped that the 
general application of meters to prevent waste of water would never 
come. He pleaded for a well-organized system of house-to-house 
inspection, which he thought would be more effective. In later 
years he was converted from that opinion, in company with many 
others. 

The following fall the Association was entertained at Pawtucket, 
R. I. After sight-seeing about the town, a steamboat was taken for 
one of the shore resorts down the bay, where an excellent clambake 
was served. Many of you will remember the fine display of fire 
streams which Darling made as the boat passed through the draw 
of the India Point Bridge. We all passed under an arch of living 
water. 

The third annual convention was held in Lowell, Mass., on June 19 
and 20, 1884. The officials had worked hard, and they were rewarded 
for their efforts in having a convention which showed advance in the 
quality of the papers presented. Two especially able papers were 
read, one by W. H. Richards, of New London, and the other by 
H. W. Rogers, of Lawrence. The former attracted considerable 
attention outside the ranks of the society, and has reappeared many 
times in various publications. It was at this convention that William 
B. Sherman, one of the most conscientious workers of our early 
years, unfolded his scheme for the exchange of sketches. His plan 
called for an agreement on the part of each member to bring to each 
anpual convention a suflicient number of sketches of an idea or de- 
vice to supply all other members who were prepared to exchange. 
Sherman worked hard in creating a sentiment in favor of this scheme, 
and for a number of years it was practiced quite successfully. 
But a few years bring many changes. A large proportion of the - 
old membership drops out of sight, and a constantly increasing 
number of new individuals join the ranks. The idea did not appeal 
with sufficient force to the newcomers to induce them to continue 
the work. It therefore gradually dwindled. Finally there came 
a meeting at which very few sketches appeared, and the scheme was 
then dropped. If our membership only could realize what an im- 
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mense amount of information could be imparted by this simple pro- 
cess, they would not have allowed the practice of Sherman’s most 
excellent scheme to have faded completely out of sight. 

No one present at this meeting will ever forget the wonderful 
hydraulic display which occurred while the morning session was 
being held in the parlor of the St. Charles Hotel. An unusually 
severe thunderstorm occurred, which broke up the meeting. Pres- 
ently a horseless carriage appeared upon the street and passed the 
hotel. There was no driver to guide its course. It moved very like 
an automobile. It was propelled by the power of the violent wind 
and rain. Whence it came or whither it went we never knew. 
Neither can we forget the good-natured bantering which occurred 
later in the day at Tyng’s Islan’, between Col. A. A. Hagget, of 
Lowell, and Charles F. Chickering, of Pawtucket, R. 1. And also 
we remember our worthy member who lost his hat, and his frantic 
attempts to regain the same, directly in front of Mayor Donovan, 
who then was addressing the convention in the dining-room of the 
St. Charles Hotel. Among the new faces which appeared at this 
meeting were those of George E. Batchelder and Lucian A. Taylor, 
both of Worcester. 

At this convention George A. Ellis, then city engineer and water 
registrar of Springfield, was elected President. Mr. Ellis had se- 
cured an exce’lent reputation throughout the country by reason of 
his original work in bvdraulic investigation. You are all familiar 
with his little book re ating to the flow of water in pipes and fire 
streams. It then had 2en recently published. He was very promi- 
nent in our affairs during the period of which I now am writing. 
Shortly after, his professional work called him to a distant part of 
the country, and we were the losers thereby. At the same meeting 
Albert S. Glover, then water registrar of Newton, superseded the 
writer as Secretary. With these two able pilots at the helm, the Asso- 
ciation made a rapid advance, and the next year occurred the most 
brilliant social event which this society has ever witnessed. 

During the following fall the Association was entertained by the 
city of Newton, with sightseeing during the day and a banqtet at 
Hotel Vendome, Boston, in the evening. 

The following year occurred the joint meeting of this Association 
with the American Water Works Association, which held its annual 
session at Young’s Hotel, Boston, in April, 1885. Previously a 
committee had been appointed to arrange a program of entertain- 
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ment for the visiting delegates of the American Association. The 
members of this committee were, Frank E. Hall, chairman; Albert 
S. Glover, secretary ; J. Henry Brown; A. H. Howland; Albert F. 
Noyes; Wilbur D. Fiske; Jason Giles, and Charles H. Baldwin. 
While each member should receive a full share of the credit due the 
committee, I wish to make special mention of two of these names, 
because the committee was saved the embarrassment of planning in 
the dark by reason of their personal guarantee to raise the financial 
means necessary for the execution of the scheme. I refer to Jason 
Giles, who was the manager of the Chapman Valve Manufacturing 
Company, and Wilbur D. Fiske, who was agent for the George F. 
Blake Pump Company. Both were greatly interested in the wel- 
fare of the Association in those days, and did much personal work in 
promoting its interests. Fiske was a great joker. He possessed a 
most vigorous activity, and was always sure to have a crowd around 
him. Unusual demonstrations.of merriment could always be heard 
when he appeared upon the scene. 

The committee succeeded in collecting a fund of nearly twenty-five 
hundred dollars, all of which was expended in the execution of a well- 
planned program of entertainment. I don’t ever remember passing 
a week in which every detail of a printed schedule was better exe- 
cuted. It was a continuous succession of festivities, and I remem- 
ber that one of our best-known members afterwards told me that for 
two weeks after the close of the convention he had difficulty in keep- 
ing awake all day. It certainly was a most enjoyable week ‘for all 
of us, and I think it was equally so for the-visitors whom we enter- 
tained. Colonel Gardiner, of New Orleans, was the president of the 
American Association at this time, and J. H. Deeker was secre- 
tary. They were very happy men during that week, and so were all 
of us. At the close of the convention Peter Milne, of Brooklyn, 
succeeded Gardiner as president of the American Association. 
Later he became secretary, which position he held until his death a 
few months ago. 

The visiting delegates to the convention came as strangers to most 
of us. They returned to their homes with a host of new friends, 
and there are many strong ties of friendship to-day which date their 
origin from the time of this gathering. 

The entertainment program included visits to places of interest, 
sometimes two or more parties going in different directions, and all in 
perfect harmony. The star event of the occasion, however, was the 
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‘* Duty Test of the American Water Works Association by the New 
England Water Works Association.” It seems that Colonel Gar- 
diner had asked in open convention in a previous year, ‘* What is per- 
fect duty?” referring, of course, to pumping engines. This test was 
in answer to his question, but on rather different lines from those to 
which his inquiry had been directed. If any pump had been neces- 
sary upon that occasion it would have been a stomach pump, for 
cases in which Nature had failed to perform her functions. 

The menu was printed in an elaborate portfolio containing many 
technical phrases used during boiler tests, and illustrated with humor- 
ous sketches. The frontispiece of the menu was adorned with the 
motto, ‘‘* What is perfect duty?’ L.H. Gardiner.” I believe that 
the conclusion reached by this duty trial was that it consisted in 
attending to business, as exemplified by the illustrations on one side 
of the menu, and in not forgetting the good things of life as shown 
upon the remaining pages. 

This elaborate function was held at Young’s Hotel on the evening 
of April 21, 1885. It was elaborate in every sense of the word. 
The food, music, flowers, and the speaking which followed were all 
of superior quality. It was long after midnight when the benedic- 
tion was pronounced. Quite a number of us had adjoining rooms 
which opened into each other. Of course we had to talk the event 
all over. About this time Fiske appeared with two colored individ- 
uals carrying pails containing liquid refreshments packed inice. He 
was accompanied by another member, who proceeded to give us an 
astonishing dissertation on pipe laying. How we laughed! He was 
very lengthy, and we were both glad and frightened when he finished 
and left us, — glad that the end had come, and frightened at the way 
in which he went down stairs. As Fiske afterwards expressed it, 
the sound was similar to that caused by a large safe sliding down 
stairs and striking the floor below. 

Glover had arranged to secure a fine report of that ‘‘ Duty Test” 
banquet. You can imagine his consternation a few days later when. 
he found that the reporter had lost every scrap of his notes concern- 
ing the event. Glover then went to work. He collected every 
newspaper report obtainable, and then with the aid of different 
memories the report was written as it now appears in the trans- 
actions of 1885. This episode, however, proved to be a blessing in 
disguise. More care was hereafter exercised in the selection of 
a reporter. This resulted in the discovery of Mr. James P. Bacon, 
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who sits before me, and who from that day to this has been constant 
in our service. His work, to say the least, has always been ex- 
tremely satisfactory. A meeting of the Association would hardly 
seem complete without his presence. 

In the long list of candidates who were elected members at this 
time the following names appear: William F. Codd, Dexter Brackett, 
Willard Kent, Wilbur F. Learned, F. H. Parker, and George A. 
Stacy. 

Two months later (June, 1885) the fourth annual convention was 
held at Springfield, Mass. The writer succeeded George A. Ellis as 
President, and Albert S. Glover continued as Secretary. At this 
meeting Albert F. Noyes presented an elaborate paper on cast-iron 
pipe, and a lively discussion followed. This subject has been a per- 
ennial source of discussion from that day to this. The same may be 
said concerning ‘‘ Service Pipe.” Whenever short of material for 
our programs the introduction of either of these topics has been sure 
to provoke interesting debate. 

At this same convention Mr. Billings and the writer presented a 
plan to secure uniformity in the presentation of the annual reports. 
This is another topic which has attracted considerable attention ever 
since. 

Other papers presented were: ‘* Relating to the Use of Tanks in 
Supplying Water-closets and Hot-water Boilers,” by William R. Bil- 
lings, and ‘* Flushing Street Mains,” by J. Henry Brown. 

The most important act which occurred during the writer’s admin- 
istration was the development of the plan of the quarterly JournaL 
in its present form. It was Glover who conceived the idea, and I 
well remember when he first unfolded his plan and displayed figures 
to show that financially the scheme could be made a success. 

The materialization of the plan for the publication of the JournaL 
required certain changes in the Constitution. This matter was re- 
ferred to a committee who reported to the New Bedford convention 
in June, 1886, when the suggested changes were adopted. The posi- 
tions of Senior and Junior Editors were created, and an increase in 
revenue was provided for by reéstablishing the status of the associate 
membership. 

The first number of the JournaL appeared in September, 1886, and 
contained the proceedings of the New Bedford convention. It has 
continued to appear regularly each quarter up to the present time. 

At the New Bedford convention more new faces appeared. There 
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were Patrick Kieran, Frank L. Fuller, Joseph E. Beals, M. M. 
Tidd, Phineas Ball, and William M. Hawes. The last three remain 
with us in memory only... Phineas Ball was a well-known pioneer 
water-works engineer, and a good one, too. He had been present at 
previous meetings, and now became a member of the Association. 
He had a genial and kindly nature, and made friends in every direc- 
tion. I well remember the deep interest he took at that convention 
in the discussion which followed” Desmond FitzGerald’s excellent 
paper on ‘ Rainfall.” Mr. Ball and David B. Kempton, of my own 
city, were old friends (Mr. Kempton was a familiar figure at our 
conventions), and I used to enjoy hearing them rehearse former 
events. 

M. M. Tidd you will remember as an accomplished engineer. He 
gave us all a great deal of inspiration and help. He had only one 
arm, and yet he was one of the best draftsmen I ever met. 

William M. Hawes was the wit of the Association for many years. 
He was ready to discuss any question which came up. Whata happy, 
jolly individual he was, and what faculty he possessed for putting 
every one about him in a good humor. How we sympathized with 
him in his long, painful illness, and when the end came we mourned 
his loss. When he made his bow to the Association at New Bedford, 
water meters were under discussion. He said that the perfect meter 
had not been invented ; that he thought it would be like the perfect 
man, — just as he gets perfect he up and dies. The millenium will . 
come with the perfect meter, and then we will have no use for it. He 
closed his remarks with the recital of a humorous poetical confession 
of a wicked water meter, which convulsed the whole audience. 

At this convention, in addition to FitzGerald’s ‘* Rainfall” paper, 
George A. Ellis contributed a paper on ‘‘ Discharge of Mains as 
Determined by Pressure Gages.” Col. J. T. Fanning presented a 
paper on *‘ Pumping Machinery,” and Dexter Brackett, one on 
‘¢ Wastes of Water.” Besides these there were many topical 
discussions. 

The Association had its headquarters at the Parker House in New 
Bedford. After the evening session of the second day the rooms 
were filléd by a crowd which was in no hurry to woo the sleepy god. 
A number being of a musical turn of mind took to singing the popu- 
lar songs of the day. Perhaps to outsiders it sounded more noisy 
than musical. Anyhow it disturbed some of the inmates of the 
house, one of whom got up and sought the aid of a police officer 
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whom he found outside, surveying the windows from whence the 
sound issued. The disturbed lodger urged the officer to go in and 
stop what he termed an unmitigated nuisance. _ 

‘* No, you don’t,” replied the officer, ‘- I know my business. The 
mayor ’s in there.” 

The next day, upon the excursion boat, in passing down the bay 
you could have heard Fiske pointing out the old Revolutionary Fort 
Pheenix to the crowd, and endeavoring to convince them that it was- 
there that Ethan Allen demanded the surrender in the name of the 
great Jehovah and the Continental Congress. Upon a protest being 
made by a member from Vermont to the effect that the event described 
had occurred near his home, Fiske replied, ‘* Well, I’ll postpone the 
rest of this story and continue it when we have a convention in 
Vermont.” 

At the closing session of the New Bedford convention, Henry W. 
Rogers became President, Albert S. Glover continued as Secretary, 
and William R. Billings and the writer assumed the duties of editors 
of the first issues of the JouRNAL. 

The next year (1887) the annual convention was held at Man- 
chester, N. H., at which place I resumed my former position as 
Secretary, which office I continued to fill until January, 1895. During 
this period the annual conventions were held in the following places : — 


1888, Providence, R. I. 
1889, Fall River, Mass. 
1890, Portland, Me. 

1891, Hartford, Conn. 
1892, Holyoke, Muss. 
1893, Worcester, Mass. 
1894, Boston, Mass. 3 


The Presidents with whom I served were: — 


1887-88, Edwin Darling. 
1888-89, Hiram Nevons. 
1889-90, Dexter Brackett. 
1890-91, Albert F. Noyes. 
1891-92, Horace G. Holden. 
1892-93, George F. Chace. 
1893-94, George E. Batchelder. 
1894-95, George A. Stacy. 


The Senior Editors of the JournaL with whom I was associated 
were : — 
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Prof. George F. Swain, two years. 
Desmond FitzGerald, one year. 

F. H. Parker, one year. 

Dexter Brackett, four years. 


The Junior Editors were : — 


William R. Billings, two years. 
Albert S. Glover, two years. 
Walter H. Richards, five years. 


Brackett, Richards, Glover, and Billings all did an immense 
amount of detail work, and the Association profited by their con- 
scientious efforts. 

’This Association had published over one hundred and fifty impor- 
tant papers up to the time I resigned the secretaryship in 1895. 
There had also been more than that number of topical discussions. 

With the New Bedford convention, in 1886, I close this series of 
reminiscences. Many members of prominent standing, familiar to 
you all, have not been mentioned in this paper simply because their 
connection with the Association dates from a later period. The list 
is a very long one, and cannot with justice be lightly entered upon 
in a brief survey ; so it appears better to refrain from any attempt 
at this time. There are those who have done what they could, and 
done it well, and the Association has been a gainer thereby. Proper 
credit should and will be ascribed to them in a future review of the 
period of time in which they worked. 

One word regarding the Journa. In 1893 a full index of all our 
previous publications was published. This was the work of Henry 
N. Ogden, C. E., and Dexter Brackett. It has occurred to me that 
the revision of that index up to and including the volume now in 
publication would be a production which would be appreciated by 
the frequent readers of our society publications. 

I have heard the charge made that our Association has become 
more of an engineering club than a water works association, and 
that technical productions outweigh the practical. Is there any 
foundation for this statement? I think not; for 1 am not aware 
that the needs of the practical worker have ever been overlooked. 
That a larger number of practical papers would be acceptable goes 
without saying; but it is exceedingly difficult to induce the average 
practical worker to relate his experience. He likes to listen and 
absorb, but dislikes to talk; while on the other hand it is compara- 
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tively easy to secure the production of the well-trained student. 
This is the reason why it is difficult to always obtain a proper bal- 
ance for an ideal program. We will all agree that the interests of 
the practical worker should be jealously guarded. He should be 
supplied with plenty of material each year. But the progressive 
worker cannot and will not stand still. You never knew a broad- 
minded practical worker of limited education but that he regretted his 
lack of technical training. Such a man is bound to press forward. 
He will absorb all he can, and the time soon arrives when his thoughts 
pass from elementary stages to more profound considerations. 

Papers are occasionally presented the technical portion of which 
is too abstruse to secure the appreciation of the majority of our at- 
tendants. While such papers have their proper mission, it is better 
in the interest of best results that the speaker confine his remarks to 
limits within the range of all his listeners. We are very fortunate in 
having in our membership a few who rank high in their special work. 
They are constantly delving in pursuit of nature’s secrets ; and when 
rewarded by success in their undertakings, they come here and tell us 
about it in language so simple that every listener comprehends the 
truth that is uttered. No one ever complained that he could not 
understand every word of Prof. William T. Sedgwick’s admirable 
addresses to this Association ; and he always secures the delighted 
attention of the practical worker. The scientist that follows this 
plan is the true educator, and makes an ideal member of such a 
society as this. He interests the practical worker, and is sure to un- 
consciously influence his future thoughts. The worker in turn gladly 
aids him to new observations and the securing of data for new in- 
vestigation. By such a process as this, the ideas of the worker will 
constantly aspire to higher standards. 

In conclusion, the question may be asked, After twenty years, what? 
I think we can point with pride to the monument of literature which 
the members of this Association have gradually erected during these 
past twenty years. There it stands upon your shelves in almost as 
many volumes. No question is likely to arise in the practice of any 
official but that information pertaining to the same does not appear 
somewhere in its pages. Those volumes are among the best of ref- 
erence books which every superintendent should have before him in 
his daily work. It needs no further encomiums. The work of its 
preparation has been done in the past by faithful and willing hands, 
and I am sure this will continue. 
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In considering the future of our Association from the present point 
of view, we see a well-equipped headquarters in Boston ; the financial 
aspect in healthy condition ; the absence of all jarring discord, and 
an interested membership who attend our meetings. As long as this 
condition continues it does not appear worth while to entertain any 
concern regarding what the future may have in store. 
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290 PRIVATE FIRE PROTECTION. 


APPORTIONMENT OF CHARGES FOR PRIVATE FIRE 
PROTECTION AND THE MEANS OF CONTROLLING 
THE SUPPLY THERETO. 


[ Reports of Committee and Discussion, September 11, 1902.] 


F. H. CRANDALL, C. K. WALKER, J. C. HAMMOND, JR., B. I. COOK, 
E. V. FRENCH, H. A. FISKE, AND JOHN C. CHASE, Committee. 


The President called on Mr. Crandall for the Committee’s report. 

Mr. F. H. Cranpaty.* As was understood when this Committee 
was appointed, Mr. President, some of its members held diametric- 
ally opposed views in regard to at least two of the matters involved, 
namely : First, as to who should pay the cost of private fire protection, 
and, second, as to the question of limiting the sizes of services per- 
mitted. We are obliged to report to-day that we are unable to 
agree, and probably never will be able to agree, on these two points. 
Three members of the Committee, Mr. Walker, Mr. Hammond, and 
myself, submit the following statement : — 


Report of Messrs. Crandall, Walker, and Hammond. 


Three members of your Committee, to whom was referred the matter of 
apportionment of charges for fire protection and means of controlling the 
supply thereto, would respectfully report that we find the opportunities for 
taking water without the knowledge of the water department, afforded by 
the presence of private fire pipes, are frequently taken advantage of; that 
furnishing private fire protection merits compensation; that the compen- 
sation, however, should not be such as to discourage the use of automatic 
sprinkler systems; that securing assurance of the use of private fire pipes 
for such purposes only is a matter of small expense and may reasonably 
be required. 

We would recommend that, provided trustworthy evidence in regard to 
the use of the service and reasonable remuneration for the protection af- 
forded be furnished, such applications for private fire services as will not 
nuwarrantably jeopardize other interests be granted. 


Mr. Epwarp V. Frencu.t As Mr. Crandall says, our Com- 
mittee have had different ideas, and we have not been able tc 
agree even on two reports. We have had a most interesting dis- 


* Superintendent of Water Works, Burlington, Vt. 
t Inspector Associated Factory Mutual Insurance Co.’s, Boston, Mass. 
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cussion in the Committee, and those of us who differ from Mr. 
Crandall feel that he has gone just as far as he can in the matter 
with the view which he takes of the underlying principles of the 
whole thing, and we think he has shown a very excellent spirit in 
trying to get us together. I think if we had had more time, or, 
rather, if we had lived nearer each other so we could have had more 
frequent meetings, we could have agreed on some sort of a report; 
but, although we have had a great deal of correspondence, we have 
not succeeded in having meetings where we could all be present, ex- 
cept in one or two instances. I think we have never had a really 
full meeting, but we have discussed a good deal of matter which 
has been interesting, and I think we have all learned something ; 
I am sure I have. 

Our feeling was, then, that we could not do better, as long as we 
could not agree and as long as the matter had been deferred so 
many times, than to bring in our several ideas in the briefest form 
we could, and to say that in the most friendly spirit we had agreed 
to disagree and to put the facts before the convention and let the 
matter stand there. It may be that some further work can be done 
that will be of interest, and I think we are not very far apart now 
in the final result, our real difference coming in the fact that we 
feel that there is an underlying principle which gives a man a right 
to certain things, which Mr. Crandall and the other two gentlemen 
feel does not exist; and although the actual amount that Mr. Cran- 
dall wants to charge for the private fire service is small, and perhaps 
not appreciably larger than the user would be charged under the 
scheme that we have in mind, we felt that nothing was to be gained 
by covering up what seemed to us to be the elementary principles 
that underlie the whole thing, —questions of right and justice. 
And, as I say, our differences are wholly of a friendly nature and 
are wholly based on our different conceptions of the thing. 

Now, we have put together a brief report which, if I may be 
allowed, I will.read. This report is agreed to by Mr. Fiske, Mr. 
Cook, and myself. I think Mr. Chase will have something to say 
later which will show where he differs a little from all the rest of us. 
Our report is as follows : — 


Report of Messrs. French, Cook, and Fiske. 


Investigations and experiments made by your Committee have resulted in 
the following conclusions : — 
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First. Taking the country at large, water is taken somewhat frequently 
from private fire pipes for manufacturing and miscellaneous uses without 
the knowledge of the water departments. 

The majority of such takings are not with deliberate intent to defraud the 
water department, but from a lax view of the rights in the case. Instances 
of intentional stealing, even to the extent of making concealed taps, are, 
however, not uncommon. 

Second. Private fire protection is a benefit to the general public, because 
it greatly lessens the chances of a partial or total destruction of a prospei 
ous manufacturing industry, which always means a loss of wages to opera- 
tives and sometimes a loss of the industry to the town. Further, fire 
allowed to gain headway in a large plant may spread and do great damage 
to surrounding property. 

The effectiveness of private protection is largely due to the automatic 
sprinklers which cover every part, even to the most obscure corner, and 
stand ready night and day to put water on a fire the instant it starts. 

Third. Water supply systems are almost universally laid out to furnish 
water for extinguishing fires as well as for domestic and manufacturing 
uses. A manufacturing concern, therefore, has a right to water without 
charge for extinguishing fires, the same as any other taxpayer. If then, 
the manufacturing concern puts in protection and desires to use public 
water in this private system for fire purposes because the public water can 
be used more effectively in this way, it is usually reasonable and right to 
allow it, providing absolute assurance is secured that water is not used for 
any other purpose. ‘l'o allow this entails no extra cost to the public what- 
ever, and absolutely lessens the calls which a plant makes on fire and 
water departments. 

Fourth. Plants having private fire protection should pay all cost for such 
equipment, all the first cost for connecting to the public mains, and a yearly 
charge, ample to reimburse the public water department for all reasonable 
supervision of their fire pipes, such as to read and keep in repair any de-_ 
tecting devices which may be provided, and any other similar expenses. 

Where a protected plant desires a better water supply than that furnished 
to the average taxpayer, considering relative values, it is right and proper 
that a part, if not all, of the cost of the additional mains needed should be 
o for by the protected risk, the conditions in each case determining what 

just. 

Fifth. There are at present a number of ways by which assurance can be 
secured that private fire pipes are used for fire purposes only. It is con- 
sidered that this branch of the investigation could be extended to advan- 
tage. The following methods have been examined with results as given : — 

(a) Ordinary meters are not satisfactory from the possibility in many 
types of serious obstruction to the flow and from the fact that large size 
bee oa are frequently not sufficiently sensitive to detect the smaller 

rafts. 

(6) Hydrants, sprinkler valves, and all other outlets of the fire system 
may be sealed, and a penalty provided for a broken seal which cannot be 
satisfactorily explained. Such sealing gives considerable protection, but is 
not positive guard against the unscrupulous taker, and it reyuires regular su- 
pervision on the part of the water department. The general extension of 
sealing throughout fire systems would be considered rather undesirable by 
the underwriters, from the tendency it has to take the responsibility for the 
private fire apparatus away from the mill people, thus encouraging them to 
-_ more and more on the public department, where experience is believed 
to indicate that a good private fire brigade is always desirable in a large 
manufacturing property. 

(c) A §-inch by-pass may be provided around the main gate where the 
fire service enters property having private protection. A water-works offi- 
cial can quickly slip a meter into this connection, shut the main gate without 
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notice, and thus instantly detect a flow of water. This method gives no 
constant watch, but, in some cases where conditions will permit, may give 
the water-works superintendent all the means he needs to feel reasonably 
sure as to the use of private fire pipes. 

(d) Proportional meters consisting of a weighted check valve with a 
small meter in a by-pass around it can detect very small flows, and will give 
good results where the fire services are used for fire purposes only, and 
where any other use which the detector may indicate may be considered a 
violation of the contract, resulting ina penalty. ‘This device, it is believed, 
has possibilities of further development into a more’convenient and service- 
able piece of apparatus. 

(e) Various other special devices and inventions have been partially con- 
sidered, but need more study before a report of value can be made. 

Sizth. Data as to the layout, use, value, and cost of private fire protec- 
tion were suggested by the questions submitted to the Committee. ‘The 
following facts are presented : — 

(a) Extensive private fire systems are laid out by the engineering depart- 
,ments of insurance associations. 

(6) The simplest arrangement of piping is always desired. 

(c) The general custom is to absolutely separate the tire pipes from those 
supplying water for manufacturing and similar purposes. 

(ad) Outside gates with indicator posts are provided on connections going 
inside of buildings, to permit shutting off water in case of breaks. 

(e) The requirements of the water department as to the plans of private 
piping, uses of water, notice of tests, etc., should always be strictly fol- 
lowed by the protected risk. 

(f) A yearly test of the capacity of public water, to ensure that all is in 
good condition, gates open wide, etc., is usually desired by the under- 
writers. 

(g) Private protection usually costs the owners from three to five per 
cent. of the total value of the property which could be destroyed by fire. 
A $300 000 plant, therefore, requires from $9 000 to $15 000 for full equip- 
ment. 

(h) From $100 000 000 to $200 000 000 is annually destroyed by fire in the 
United States, and private protection is the best means of reducing this loss. 

(¢) Records for the year 1900 from a group of protected risks manufac- 
turing cotton and woolen goods, paper, and general metal work, with an 
aggregate value of $900 000 000, show that only 450 fires were reported with 
a total loss of $555 000. Three hundred and seventy-nine of these fires 
caused a loss less than $1 000 each; 59 less than $10 000, and 12 a loss of 
over $10 000. In the case of the 12, the large loss was due to some defi- 
ciency in protection or some accident. 

We suggest that a committee be appointed to continue the subject and 
investigate means whereby assurance may be had that private fire pipes are 
used for fire purposes only, and report to the Association at some future 
meeting. We also suggest that such‘committee be requested to confer with 
the American Water Works Association, the National Fire Protection Asso- 
ciation, and any other similar organization which may desire to codperate 
on this subject, in order that the experience of all may be obtained and that 
any further action may be uniform and harmonious. 

SEPTEMBER 11, 1902. 


Mr. Wasnincton Pactison.* I move, Mr. President, that Mr. 
Crandall’s report be received and approved by the Convention. 

Mr. Frencu. I think Mr. Chase ought to be heard from before 
we take any action. 


* Superintendent of Water Works, Passaic, N. J. 
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Tue Presipent. We should be glad to hear from Mr. Chase as a 
member of the Committee. 

Mr. Joun C. Cuase.* Mr. President, J find myself in the rather 
unenviable position of not. being able to agree upon all points with 
my esteemed associates on either side of the fence, but I do not know 
that my position is much worse than that in which a distinguished 
justice of the United States Supreme Court found himself in regard 
to the insular decisions, which some of you may have heard spoken 
about more or less last winter. On the fundamental proposition I do 
not differ materially from that held by the water-works members of 
the Committee, and I am not able to endorse all the views of the other 
members ; but I have very briefly reduced to writing what I have to 
say, and it is as follows : — : 


Report of Mr. Chase. 


It appears to be beyond question that there is a gross misuse of fire serv- 
ice systems, but it is only fair to assume that in many cases the unlawful 
use is due to a low standard of morality in regard to corporate rights in 
water rather than wilful larceny. 

The municipality having assumed the responsibility of providing a water 
supply for fire protection. the expense of the same being uniformly distrib- 
uted by taxation among those benefited, [ hold that those who, at their own 
expense, equip their establishments with additional means for the more 
effective prevention or suppression of fires should not be subjected to any 
charge, except what may be required to cover the expense of the super- 
vision needed to make certain that no unlawful use of the equipment is 
made. Ido not consider that the benefit derived by the consumer in the 
way of decreased insurance premiums, or the indirect gain to the commu- 
nity by preventing a fire has anything to do with the question atissue. The 
generally understood custom credited to railroad corporations of ‘ putting 
on all that the traffic will bear” should have no place in water department 
management. 

I believe that all expense of connections and necessary indicating devices 
to insure that no improper use is made of the fire service pipes should be 
borne by the consumer, also any changes in the street mains made necessary 
by the requirements of the system to be installed. The unlawful use of the 
pipe system should be punished by a deprivation of its benefits. 


Tue PresipENnt. .Gentlemen, this report has come before the As- 
sociation in a very interesting form, and it is now before you for 
your discussion and action. I trust it will receive careful considera- 
tion at your hands. We should be glad to hear from Mr. Paulison 
now. 

Mr. Pautison. We have furnished water to manufacturers to be 
used only for the extinguishment of fires, and we have relied upon 


* Civil Engineer, Derry, N. H. 
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them to use it for that purpose and that only; but we have found in 
many cases that they used it for other purposes. We have put on 
meters and we have found that they worked satisfactorily. Now, in- 
asmuch as we charge the city for hydrants, I don’t understand why 
we should allow manufacturers to have them for nothing. On the 
contrary, as they receive a benefit from them, and as the water com- 
pany is in the market and doing business to make profit, I can’t see 
why the manufacturers should not pay. 

Mr. ALLEN Hazen.* Mr. President, it seems to me that the evil 
of stealing water from city pipes is a very serious one. I know 
about these matters only occasionally and incidentally, but the fre- 
quency with which I have come across cases where manufacturers 
were drawing large quantities of water from pipes put in for fire 
purposes only indicates to me that it is a pretty prevalent vice, and I 
think that something ought to be done to check it. ~ Just the best 
way of getting at it, I don’t know. Mr. French’s suggestion rather 
appeals to me, and I should like to see all these reports accepted, 
and a committee from this Association, acting with committees from 
other associations, take the matter up and see what means can be 
devised for making sure that pipes for private fire purposes are not 
used for other purposes. 

Just as illustration of what may happen, I was in a small city a 
few weeks ago with Mr. Connet, to see what we could find out as to 
where avery large quantity of water was going. A Venturi meter was 
put on the supply, — Mr. Connet operated it, — the reservoir was cut 
out, and we pumped directly into the mains. The city was divided 
up into sections, each supplied through one gate, and those I had 
closed in rotation while Mr. Connet noted the record of the Venturi 
meter. In that way we found where the bulk of the water was 
going, and then followed it up. We found, for instance, that one 
mill which had a 6-inch pipe connected with the sprinkler system, 
and supposed to be connected with nothing else,— the mill was not 
paying a cent for water, — was drawing as much water as it was 
possible to get through a 6-inch pipe under a pretty fair head, 
something like four or five hundred thousand gallons perday. There 
were a few other mills which were n’t drawing so much, but the water 
which was taken in that way formed a very considerable percentage 
of the total amount of water which was being supplied in the town. 
Now, I don’t know what the best way to get at this may be, but 


* Civil Engineer, New York, N. Y. 
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it certainly is a very serious evil, and an evil large enough to require 
very radical means for its treatment. 

Mr. W.C. Hawtey.* I notice the extreme delicacy of the gentle- 
men of the Committee about using the plain Anglo-Saxon word 
‘* steal” in connection with this matter. I can’t understand it, un- 
less it be on the principle upon which a case, which I heard of at 
one time, was decided, where a private company arrested an individ- 
ual for stealing water, — that was the charge. The justice of the 
peace before whom the case was tried discharged the man on the 
ground that ‘‘ water is free,” and therefore could not be stolen. 
[Laughter.] I do not see why when that which represents capital, 
money value, is appropriated by one to whom it does not belong it 
is not stealing, and I think we make a mistake when we attempt 
to cover it over by using a smooth, easy word. Every water- 
works official knows that water is stolen, and that many times it is 
stolen in large quantities. One of the largest water-works compa- 
nies in this country was very nearly wrecked financially a few years 
ago by the deliberate stealing of water which went on for months. 
In spite of the vigilance of the superintendent of the company, and 
repeated efforts to locate the leak, which happened to be on a branch 
from the force main very near the pumping station, they were un- 
able to find it until the company had been forced to make a large 
expenditure for an additional supply. 

‘In regard to a method of furnishing a fire supply independent 
from the supply for manufacturing purposes, and doing it in such a 
way that the stealing of water can be detected, I found near Pitts- 
burgh a very successful method in use, one which I believe is ap- 
proved by the underwriters, and which is very satisfactory both to 
the manufacturing concern and to the water company. It was in- 
stalled by my predecessor, Mr. W. A. Alexander, and was described 
by him at the Chicago meeting of the American Water Works 
Association last spring. A 12-inch main runs in, supplying water 
for manufacturing purposes. Parallel with that is another 12-inch 
main to supply the water for fire protection. A valve on this 12- 
inch fire line is operated by hydraulic pressure, —an hydraulic 
valve, — and is ordinarily closed. At one or more places through 
the plant there are connections from the ordinary service line to a 
pipe running to the cylinder on this hydraulic valve, and in case of 
a fire the turning of the cock opens that valve within a few seconds, 


* Engineer and Superintendent Pennsylvania Water Co., Wilkinsburg, Pa. 
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and turns on the whole pressure for fire service. In order to detect 
the possible taking of water from this service, except for fire protec- 
tion, a three-eighths inch meter has been connected to the fire line, 
discharging to a drain, so that whenever pressure is on this line the 
meter registers. The valve is tested at least once a week, and the 
tell-tale meter is read at the same time that the meter which is on 
the regular supply line is read, every day, so we can detect at once if 
any considerable quantity of water is taken from the fire line. 

Tue Presipent. If Mr. Kimball, of Knoxville, Tenn., is in the 
room, we should be glad to hear from him. 

Mr. Frank C. Kimpatt.* The report of the Committee deals 
with practically two distinct subjects: One, the apportionment of 
charges for private fire protection, and the other the means of con- 
trolling the supply. Now, as regards the apportionment of charges 
for fire protection, there is, of course, a varied opinion, and the 
Committee seems to be divided on that more than they are on the 
other. 

In a municipally controlled plant, it may be a question whether 
any charge should be made or not. That should be governed more, 
perhaps, by the way in which they keep their accounts, — whether 
they charge for hydrant service and fire protection, or, as was very 
pertinently stated yesterday, whether it all was charged up to the 
consumer. In a privately owned plant, such as I represent, there 
seems to be no question but what some charge should be made; 
there may be a question as to what that charge should be. 

In our plant we have a charge, but that charge is graded or arranged 
in such a way that if our customer for fire protection is also a cus- 
tomer to a certain amount for water for other purposes, we give him 
his fire protection free of charge. That, I think, covers the case as 
raised by Mr. French. In other words, we are in business, of course, 
for what there is in it, but at the same time we are ready to protect 
our own customers. Those who are not our customers to any fur- 
ther extent than for fire protection we expect to pay for it. 

Regarding the means for controlling the supply to manufacturers, 
mills, and other establishments, I think there is no difference at all, 
as near as I can find out, among the members of the Committee, that 
some means should be taken to control the supply. All men who 
have had any experience with water works, I think, will agree with 
me in saying that sooner or later, in some place or other, they have 
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run across cases of stealing, if you choose to use the word; although 
I am firmly convinced from my experience that a large number of the 
cases of the surreptitious use of water are without the consent or the 
connivance of the owners of the property themselves. In the South 
especially, more than in the North, pipes are laid underground more 
because there are few basements even to mills or manufacturing 
buildings, and it is the easiest thing in the world for an engineer who 
wants a supply of water at some part of his plant to shut a gate con- 


_ trolling the main supply, — they all have to be gated, of course, to 


conform to the underwriters’ requirements, — make a tap dry, and run 
his supply pipe wherever he chooses underground ; and I have yet to 
discover any adequate means of inspection which will take care of a 
pipe of that kind. : 

We have had some difficulty in our place on just this point, and 
two or three years ago we adopted a method of handling fire sup- 
plies, which was against their wish somewhat, I will admit, but has met 
the approval of the underwriters in that section, — possibly because 
they found they could not get a fire protection supply without it. 
[Laughter.] It is something that to my mind seems to overcome 
the objections that have heretofore been raised against metering fire 
protection supplies. We have no fire protection service larger than a 
6-inch, and those we treat in this manner: A main line of 6-inch pipe 
is run into the premises, with a gate and indicator post on it as re- 
quired, and around this gate is a by-pass of the same size as the pipe, 
6-inch, on which, protected on one side by a valve and on the other 
by a check valve, a 6-inch meter is placed. (See Fig.1.) This gives 
the full capacity of the pipe, and it also gives an opportunity to open 
this 6-inch gate in the main line, which ordinarily is kept closed and 
sealed, so as to give an additional supply, or give the supply that the 
meter may not give in case of fire ; and at the same time the meter is 
of such a size that at the breaking out of a fire it will give practi- 
cally all the water that is needed, and nearly as much as the main 
pipe itself will furnish. We then have the regular supply for the 
mill taken off inside of this gate and meter, so that the water used 
ordinarily passes through and is registered by this meter. That 
keeps the meter working, and it does away with the objection which 
is frequently raised that a meter on a fire line, not having any work 
to do, sticks and can’t be used when it is wanted. It is inspected 
regularly once a month by the water company. Another thing which 
helps is that, according to the regulations of our company, a man in 
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‘our employ answers every alarm of fire, and it is his especial duty 
to look out for all gates on the line, such as this and others, and to 
see that the supply is all right. Until some arrangement is de- 
vised such as Mr. French mentions, as of a weighted check-valve or 
some other contrivance whereby the gate, which, for the protection 
of the company must ordinarily be kept closed, can be opened auto- 
matically, it seems to me as though this system which we have is 
about as good as anything. 

In reply to a criticism which is made that a 6-inch meter will not 
register a small enough stream to account for all water that is used 
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for ordinary purposes, I will state that the meters we use when tested 
before they have been placed have registered over ninety per cent. of 
an eighth of an inch stream, and over ninety-eight per cent. of a 
quarter of an inch stream, under thirty-five to forty pounds pressure, 
and if a manufacturer is using sufficient water to get fire protection 
free of charge the flow is sufficient so that there is practically, as 
meters go, no loss by lack of registration. 

This plan that we have, I think, is at the present time the best that 
I have ever seen. It answers the purpose; it gives good protec- 
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tion; it is almost automatic, and it does away with just that thing 
that we are all troubled with, —the stealing or surreptitious use of 
water. That is one of the greatest evils, I think, that we have to 
contend with to-day. 

I will say further, for it may be of interest to some members of the 
Association, that one manufacturer in our town rather objected to 
the arrangement, and was backed up by the underwriters who refused 
to accept the meter that we proposed to put on the pipe, although we 
were ready to demonstrate to him that under the system as we in- 
stalled it we could furnish through that meter something over one 
thousand gallons of water a minute. He has taken the case into the 
courts, and I presume that if we live long enough we can get a ju- 
dicial determination of whether that system is a proper one or not. 

Mr. Kenneto ALLeN.* I should like to ask the speaker what 
the general type of meter is that he uses on that service, whether a 
rotary or disc. 

Mr. Kimpatr. It is a positive registering meter. I would have 
no objection to giving the name of it, but I don’t think it is exactly 
my business to advertise it. It is a positive acting rotary meter. 
And I will say further that the tests we have made of it show it 
is capable of delivering considerably more water than the manufac- 
turer’s limitation of it. 

Tue Presipent. Mr. Hammond, who started the ball rolling on 
this subject and has taken a great deal of interest in it, I am sure 
can say something to us at this time which will be of benefit to us, 
and I will ask him to address us. 

Mr. J. C. Hammonp, Jr.f Mr. President, I hoped to be able to 
keep still to-day, and I guess should have if you had let me alone. 
Mr. Crandall is our chairman, and I would most certainly like to hear 
from him, and then I may have something to say later. I am sorry 
our Committee could not agree entirely, although we did agree on 
one thing ; that is, we all endorsed the commandment, ‘* Thou shalt 
not steal.” Now, when a man comes to us and wants us to lay a 
main pipe through a street where he has some building lots to sell, 
what do we say to him? We say, ‘* We can’t lay that pipe until 
you guarantee us a fair return.” A man has a pipe put into his 
house and then goes off to the seashore for two months, and during 
that time does n’t use any of our water, but still he has to pay for 


* Engineer and Superintendent of Water Works, Atlantic City, N. J. 
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it just the same. Some of us are staying at this hotel at four dollars 
a day, and suppose we happened to be invited out by some meter 
man to dinner, and we did n’t want to pay for our dinner here because 
we had had it somewhere else. The hotel people would say to us, 
‘¢ Why, we had dinner ready for you here, and if you did n’t eat it, 
it was n’t our fault; you must settle just the same.” Now, that is 
all there is about it. We have put our money into water works and 
we have water for sale, and a man can use it if he wants to. The 
manufacturer has this advantage, that if he uses a large quantity 
of water he gets a lower rate for it than a man who only uses a 
little. We put ina pipe for him for fire protection, which enables 
him to make a large saving in his insurance, and then he does n’t 
want to pay us anything. ‘They say that water is free and that air 
is free, but that isn’t always so. You go down into the basement 
of. this hotel and you will see some blowers, which make the air here 
very nice for us to breathe, and we say that air is free. But who 
furnishes the power and pays for running those blowers? [Laugh- 
ter and applause. ] 

Mr. Krupatt. If I may be permitted to say another word or two, 
in our town we have a condition of things which perhaps does not 
prevail everywhere. Our water is filtered, and there is absolutely no 
_ Sediment in it as it is delivered to the consumer; consequently the 
danger of a meter clogging and thus being out of use at just the 
time when it is wanted does not exist, as it might in some other 
places where the water as delivered in its natural state contains more 
or less sediment and, as some of us have known, eels at times. 
Now it seems to me that the suggestion which was made to refer this 
whole question to a committee of the Association to act, if it can 
be done, in conjunction with a committee of the American Associa- 
tion and of the boards of underwriters, to formulate, perhaps not 
one but two or three or four plans or sets of suggestions whereby 
this matter may be handled without friction between the water com- 
panies and the insurance companies, is an excellent one. 

The American Association at its meeting last June, after a report 
by a committee, passed a series of votes which, if followed out, 
would compel the placing of meters on all fire protection lines. 
While I firmly believe that that is a solution of the problem, still 
there are objections, as I know from personal experience, on the 
part of the underwriters against such a plan. I think, however, that 
a plan can be evolved, if all parties will go at the matter in the right 
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manner and in the proper spirit, which will be acceptable to all and 
will really be of advantage to the manufacturer. I have yet to find 
a manufacturer who is not willing to conform to the water company’s 
rules if they are backed up by the underwriters’ rules, or to the 
underwriters’ rules if they are backed up by the water company. 
But as it is now he is between two fires, and he is going to protect 
himself if he can. If the various interests —the water companies, 
the public water departments, and the underwriters — can get together 
and formulate rules under which they will work in harmony and uni- 
son, I think this whole question will be settled, but I don’t believe 
it will be settled until they do. 

Tue Presipent. We should be glad to hear from Mr. Crandall. 

Mr. Cranpatt. Ido not know, Mr. President, that I can add 
anything to what has-been said on this subject. As far as I am per- 
sonally concerned, my difference with the underwriters and with the 
insurance people is solely confined to the two points that were men- 
tioned. I believe that the class of people who are wealthy enough to 
have private fire protection are not for that reason, simply because 
they are wealthy, entitled to get this better protection at the same price 
that a poorer protection is afforded to the average taxpayer. I also 
believe, and my experience has been such as to make it very apparent 
to me, that injury to others is liable to result from the presence of 
unnecessarily large services for fire protection, or too large services 
for any purpose. I do not want any larger service put into my 
house than is necessary to supply my needs, for an accident to it 
might cost me money. And when it comes to putting in such serv- 
ices as are now demanded for private fire protection and far ele- 
vators and for some other purposes, there is, I think any one but an 
insurance man would admit, danger to other interests — and I do not 
mean any disrespect to the insurance men. [ Laughter. ] 

It may, perhaps, be interesting to members of the Association to 
know that in Burlington for a number of years past the fire protec- 
tion of the entire city has been dependent upon the automatic action 
of a device for passing water around our high-service motor, about 
which you have all heard. This device acts from once a month to 
forty times a day, as the requirements may demand, and we have 
yet to experience any trouble on account of its failure to operate. 
Before the present device was in use, before our needs became 
such as they now are for large quantities of water in a short space 
of time, we had a similar arrangement of a check valve instead of a 
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butterfly valve, as we now use. That arrangement has been in use 
for twenty-two years, and the supply was never impaired on account 
of the failure of this automatic opening. 

Reference has been made to the report of a committee of the 
American Water Works Association at the last meeting of that 
association, and perhaps it would be of interest to you to hear the 
report of that committee. ‘I have the report here, and, if the Presi- 
dent wishes, will read it. 

Tue Presipent. I think it would be interesting to the members 
present to hear that report. 

Mr. Cranvatt (reading). 


[Report of Committee on Regulation and Control of Private Fire Service.] 


AUDITORIUM HOTEL, CHICAGO, June 13, 1902. 


TO THE OFFICERS AND MEMBERS OF THE AMERICAN WATER WORKS AsS- 
SOCIATION: 


Gentlemen, — Your Special Committee appointed to consider and report 
upon the question of the control and regulation of private fire service beg 
leave to report and recommend : — 

That it be the sense of this Association, that the following regulations 
should be enforced : — 

First. That all applications for attachments to street mains, for private 
fire service, be accompanied by a draft or plan of the proposed pipe system 
intended to be used on the property to be protected, together with a concise 
statement as to what other purpose the system might be used for. 

Second. That upon approval of the application by the proper authority, 
its construction shall be such as to insure an accounting of all water used. 
Meters for this purpose to be installed and used. 

Third. ‘That by reason of the additional protection received by the prop- 
erty owner and because of the risk entailed upon other portions of the 
supply lines in case of a fire, it is eminently fair and just that there be made 
an equitable charge for every private fire service. 

Fourth. ‘That the objection of fire insurance companies to the use of 
water meters on private fire service attachments is not well founded, and 
should be opposed by the managers of water-works systems. 

Fifth. ‘That all expenses incidental to the installation of private fire serv- 
ice attachments, including cost of meters, be borne by the applicant or 
owner of the property. 

; Sixth. ‘That the size of the openings for attachments shall be such as the 

engineer or superintendent shall find adequate, keeping in view. when de- 
ciding the question, the requirements necessary to properly protect other 
property on the same supply lines. 

That to avoid surreptitious use of the water, devices be adopted by the 
superintendent and engineer to detect same, and in this connection we call 
attention to that of Mr. Alexander, of Wilkinsburg, Pa., as an example, and 
of which we will present a plan to the Association. 


Gero. H. FELIX, Chairman, 


C. E. BOLLING, 


C. H. CAMPBELL, 
Committee. 
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The device of Mr. Alexander is the one which Mr. Hawley de- 
scribed a little while ago. 

Mr. Cusrces K. Warker.* Could I have a chance to say one 
word ? 

THE PresiDENT. I was going to say that this discussion would not 
be complete unless we heard from Mr. Walker. [Applause.] 

Mr. Warker. When gentlemen speak about another committee, 
I want them to understand that your present Committee has done 
the very best it could. I don’t think anybody could possibly have 
done more than Mr. Crandall has done, and I am sorry he had 
to do so much and that I could n’t have done more, but I am an 
old man, and I didn’t want to get into this any more than I could 
help. Now, I don’t ever want to be put on another committee with 
these insurance fellows, for if there is anything in the world they can 
do it is to make long statements. Why, they can typewrite the 
whole Bible [laughter], and they will want you to read it; but they 
don’t say anything about who shall pay for the supply which goes 
into one of their mills. [Laughter.] They leave that out entirely. 
They say they don’t want to pay for it, and they make great objec- 
tions to meters. I put in a meter one day and I thought I had it 
fixed all right, and then they came along and said the gate must be 
opened and the meter taken out, and finally [ had to fix it so the mill 
man could get his insurance, and in the meantime the fire pipe was 
tapped ; but I don’t suppose the insurance people cared much about 
that. 

I don’t see that there is anything unfair about this proposition that 
Mr. Crandall, Mr. Hammond, and myself have made, that the manu- 
facturers should pay for the privilege of having the water furnished 
to their buildings, because we have to keep the reservoirs in repair, 
and we have to keep the pumps in repair, and we have to do every- 

: thing in order that they may have their pipes supplied with water. 
We certainly ought to have some compensation for it. I don’t say - 
it should be very much, but there ought to be some. You can tell a 
man he will have to pay $40 or $50 or $100, whatever you think he 
ought to pay. I should say he ought to pay more for a 6-inch 
pipe than he would for a 4-inch ; and I am satisfied that a 2-inch pipe 
in most cases will do. If you have 80 pounds pressure and a 2-inch 
pipe through the mill, it will wet down considerably ; I know it would 
in my house anyway. They refuse to pay one single cent, but I think 


*Superintendent of Water Works, Manchester, N. H. 
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it is no more than fair that they or the insurance folks or somebody 
should pay for it. Mr. Cook used to be a water-works man, and in 
those days he stuck to the ship. [Laughter.] Now he has become 
an insurance man, and I don’t take any stock in what he says. 
[Laughter.] He can get up and address this meeting a good deal 
better than I can, but I don’t take any stock in him now, because he 
is an insurance man. He gets niore pay, — all these insurance folks 
get more pay than we water-works men, —and so I don’t blame 
Cook. [Laughter.] All I have to say is that I think it is fair that 
we should have some compensation for the water we furnish to the 
mills. 

THe Presipent. Notwithstanding what Mr. Walker has said 
with regard to insurance men, I am very sure we shiall all be glad to 
hear from Mr. Cook. 


Mr. Byron I. Coox.* Mr. President, I am very sorry that I have 
lost the support of so able a man as my friend from Manchester, 
for I hoped he would still stand by me as he has many times in the 
past. But I think the olive branch of peace has been brought up 
from the South, and Mr. Kimball’s idea is a good one. It seems 
to me that we are really very near together. What is wanted is a 


device of some sort to be placed on the fire supply that will be 
accepted by both parties. There is no doubt that some such thing 
is needed. 

Now, so far as the matter of charging for fire protection is con- 
cerned, it seems to me that every city and town has a duty to pro- 
tect its manufacturing industries. The factories in a town are what 
support the town and give it its income, and when competition 
is as brisk as it is to-day no town can afford to lose its factories 
by fire and run the risk of their rebuilding elsewhere. I think the 
suggestion that a committee be appointed from this Association 
to confer with committees from the National Board of Underwriters 
and from the American Water Works Association, with a view to 
devising some plan by which the water interests and the insurance 
interests can be protected, is a good one. 

Mr. R. C. P. CoaersHatt.t There is one thing I have noticed 
about these fire supplies. Even assuming that the fire service uses 
no water, vet if a superintendent will take the trouble to put a meter 
on the by-pass around the main gate in one of these large factories, 


* Inspector Associated Factory Mutual Insurance Co.’s, Boston, Mass. 
t Superintendent of Water Works, New Bedford, Mass. 
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when they are not drawing a drop of water, he will be surprised to 
see how much water is going away in leakage underground in almost 
every case. I venture to say he will find from six gallons a minute 
upwards going, and it is almost impossible to trace it because it is 
going in such minute quantities. Now, should n’t there be something 
paid for that amount of. water, which is going all the time? 

Tue Presipent. We should be glad to hear from Mr. Fiske, 
who is a member of this Committee. 

Mr. Henry A. Fiske.* Mr. President, I do not feel like saying 
very much on this question. I was the last member appointed on 
the Committee, one of the younger men, and I simply tried to do 
my part in the committee work. Perhaps I have spoken a little 
freely in the Committee, but if I have it was because I felt strongly. 

The one thing I am most sorry for is that the Committee could not 
have brought in some sort of a unanimous report, not so much on 
account of the good that that report might have done, but because 
it might have avoided giving the impression to some people that 
there is any antagonism between the water-works interests and the 
insurance interests. As matter of fact there is none and should be 
none. There is no reason for any antagonism, not the slightest ; 

and the only reason that there was any difference of opinion in the 
Committee was because the members took different views as to the 
equity of the case on just one point. On the main features of 
the case under consideration, and those which I think will be by far 
the most important in the future, we were entirely agreed. One 
great feature, it seems to me, of the work —and when I took it up 
I, perhaps wrongly, imagined that that was about the only feature 
this Committee was to take up — was that relating to properly guard- 
ing against the misuse of water. I knew that Mr. French had 
worked on the subject of the by-pass and other devices, our National 
Fire Protection Association had discussed similar devices, having 
had this thing up for a good many years, as to what to do to make 
sure that water was used for fire protection purposes only. The 
insurance people are with the water-works people heart and soul on 
that. There is no difference of opinion about it. We do not want 
the water used for anything but fire purposes. We believe it is an 
absolute detriment to the service to use the water for anything ex- 
cept the extinguishment of fire, and we impress that upon the 
assured: and if we find the assured using the water for any other 
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purposes, we use our best endeavors to get him to stop doing it, and 
generally give him a positive command that it must not be done. 
And I know that it is a fact that the insurance interests throughout 
the country are working along in that same direction. 

So, when you come right down to it, really the one subject which 
it seems to me this Committee had before it, or which any similar 
committee will have, is the question of devices for determining 
whether water is used for other than fire purposes. That is a very 
important question and one which will, I think, demand a great deal 
of work; and I am sure that the insurance people are ready to put 
their time and energies into this, in connection with the water-works 
people, in order to come to some conclusion which will be of advan- 
tage to all concerned. 

Mr. Frencu. Mr. President, if I may be allowed one word, I 
would like to heartily endorse all that Mr. Fiske has said. In busi- 
ness we are competitors, but when it comes to the matter of fire pro- 
tection our interests are identical, because protection is something 
which is equally desirable irrespective of where the insurance is, 
whether the property is a ‘‘ stock” risk or a ‘* mutual” risk. One or 
two points have occurred to me as possibly helpful to this discussion, 
and I will try to state them briefly. 

First, once for all, let me explain where we differ in principle. 
Mr. Crandall’s position is that protected mills get considerable ad- 
vantage in insurance rates, — and they certainly do, —and that they 
ought to pay something to the public for this advantege. But our 
feeling is this: A man pays taxes; you all pay taxes. Now, if your 
house takes fire the public department comes and uses the public 
water freely, without any charge to you, and puts the fire out if it 
can. You have that service because you pay taxes. The proprietor 
of a large dry goods store down town, whose store has no private 
protection whatever, is entitled to the same service, and it is not an 
uncommon occurrence for the public fire department to pour water 
on such a store all night, perhaps until there is nothing but the cellar 
left, and no one questions the owner’s right to this service. Now, we 
have felt that a mill owner has a right to say to himself: ‘‘If I put 
in automatic sprinklers, the chance of a fire getting under way is much 
lessened, and consequently the chance of my plant being destroyed 
is greatly reduced. I am entitled to fire protection because I pay 
taxes, and all I ask is that I be allowed to have that protection 
through the sprinklers which I will buy with my own money.” These 
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sprinklers are better tools for using the public water than the public 
ean furnish to the community at large. The only way to get these 
better tools is for the individual to purchase them ; and the owner of 
the protected risk merely asks that the water that is standing in the 
mains in the street, ready to be played on to his property if it takes 
fire, be allowed to stand on his sprinklers, because he believes that 
the water will do more good, it will be more effective on his sprinklers. 
Really, it seems to us that the man is helping the community to bear 
the general responsibility of extinguishing fires and lessening the 
chance of a great fire. Now, because we felt that having paid taxes 
he had paid for that protection once, we thought it was not fair to 
make him pay for it again; and although what Mr. Crandall wants 
to charge is possibly no more than the man will have to pay to reim- 
burse the water department for reading the detecting device, when 
we finally have a perfect one, nevertheless we felt that there was a 
fundamental! principle, a question of right, which ought not to be 
covered up by a compromise, and that is why we took the position 
which we did. 

I want very much to emphasize what Mr. Fiske says, that there 
should not be any antagonism between the insurance interests and 
the water-works interests, and we want to work harmoniously and 
strive for the same end. We are absolutely opposed to the stealing 
of water, and it ought to be stopped in every place where it is dis- 
covered. We feel that perhaps, after we have settled the principle 
of the thing in our minds, the chief work for us will be to find some 
sort of a detective meter, to devise some arrangement which cannot 
be objectionable to anybody, something that will not in any way 
decrease the efficiency of fire protection, and something that will give 
-absolute secprity against all improper uses of water through the fire 
service. We have put a good deal of time into the consideration of 
that matter and made a good many experiments, and we think that 
something will eventually be developed. 

Now, one other point is this: Mr. Walker has raised the question 
of the amount of water needed, and I just want to say that all our 
experience goes to show that now and then there comes a fire which 
will open fifty or one hundred automatic sprinklers. That happens 
sometimes Owing to the fact that the fire burns in a place which the 
water cannot reach. For instance, in the mule room of a cotton mill 
it is not uncommon to have a fire in the mule-carriage. We had one 
the other day which opened two hundred sprinklers; if the water 
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supply had been better it would not have done it. But the fire some- 
times burns in such concealed places, necessarily concealed in this 
case, because you cannot put sprinklers in a moving carriage; and 
the heat spreads through the room until the number of sprinklers 
which open is sufficient to pour out water fast enough to cool that 
heat as fast as it is made, and then no more sprinklers open. Now, 
if you limit your water supply to a very small pipe, the heat may go 
the whole length of the room and open every sprinkler, and when 
the large pipe is turned on, as Mr. Walker suggests, there will be a 
very heavy water damage; while if you have ample water to supply 
all the sprinklers which open at the very start, that water will catch 
the fire in its infancy and hold it, and you can perhaps shut the 
water off in a few minutes with a comparatively small loss. You 
take away from the great good of your sprinkler eyuipment the in- 
stant you throttle your water supply, for often you don’t want many 
gallons in the total, but you may want a good many gallons in the 
first five minutes. That is a very important feature in fire protection. 

Just one word more. As to this arrangement of Mr. Alexander’s, 
I am afraid it would not be wholly safe in its present shape, because 
our experience with automatic dry pipe valves and various other 
automatic devices is that they are very likely sometimes to fail; and 
further with automatic sprinklers, if you had to wait until somebody 
pressed the button and opened the hydraulic valve, you would prob- 
ably hamper your sprinklers at the start, when they need water the 
most. But somewhere among these various devices there will be 
something found which will give us a chance to stop all the improper 
use of water, which is very rightly named stealing, and when we get 
to that point I think that this question will very largely disappear, 
and that all water departments will be very giad to do all they can 
towards putting out fires, providing they can be sure that their fire 
services will not be abused. 

Tue Prestpentr I will ask Mr. Chase if he desires to say any- 
thing upon the report which he has made. 

Mr. Cuase. Well, Mr. President, practically everything which 
has been said to-day has been a rehash of what we have heard at 
previous meetings, comparatively few new ideas having been ad- 
vanced; and while I might assume that there is justice in my cause, 
yet I believe justice should be tempered with mercy, especially about 
dinner time, and as it is now half-past twelve, I do not think I will 
inflict any remarks upon you. 
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On motion of Mr. R. J. Thomas, the convention adjourned to 
2 P.M. 


Upon reassembling, Mr. Fred Brooks moved that the three reports 
presented by members of the Committee on Apportionment of Charges 
for Private Fire Protection and the Means of Controlling the Supply 
Thereto be received and printed. ‘The motion was adopted. 


Mr. Cranpaty. I was not here when the convention was called 
to order this afternoon, and I do not know what action was taken in 
regard to the reports of the Committee on Private Fire Protection. 
I would like to know what action, if any, was taken on that matter. 

’ Tue Presipent. The reports of the Committee were received and 
ordered to be printed. That was the motion which was made and 
passed by the Association. 

Mr. Cranpaci. If there has been no motion made to carry out 
the suggestion in regard to appointing a committee to confer with 
committees from other associations who may be sufficiently interested 
in the matter to appoint such committees to consider the question of 
the control of such private fire services — I understand there has been 
no such motion made? 

Tue Presipent. No such motion has yet been made. 

Mr. Cranpatt. Then I would move that the Chair appoint a 
committee of three water-works men, members of the New England 
Water Works Association, residing within fifty miles of each other 
and within one hundred miles of Boston, to take up this matter with 
committees which may be appointed with other associations. 

Adopted. 

Mr. Cranpatt. Has there been no expression of opinion by the 
Association with regard to the different reports which were presented ? 
There was a motion made this morning in regard to the adoption of 
one of the reports; was that acted upon? 

Tse Presipent. All the business which was done, Mr. Crandall, 
was the passage of the motion to receive and print the report. 

Mr. Cranpatt. As a member of the Committee, I do not feel 
like making any motion in that regard, but it seems to me that an 
expression from the Association at this time would be very opportune. 

Mr. Pavtison. I move that Mr. Crandall’s report be accepted 
and adopted. 

A Memser. It seems to me that as we are about to appoint a 
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committee to confer with committees from’ other associations with 
regard to this matter, it might be somewhat premature for us at 
present to endorse any one of these reports. Perhaps it would be 
better to let the matter lie, to give the members an opportunity to 
think the matter over when they can have the reports in print, and 
at some future meeting they can endorse whichever report they 
choose. 

Mr. Kimpatt. While personally I am wholly in accord with the 
report presented by Mr. Crandall and his associates, I think myself 
that the better way to handle this matter now is to accept and print 
all of the reports, — there are some good things in all of them, there 
is no question about that, —and then give this new committee all 
the papers in the case, and let them, after consultation with commit- 
tees of the American Water Works Association, of the Underwriters 
and other associations, if it is deemed best, bring in a report of 
what they think is advisable in the case. 

I am sorry that Mr. Crandall in making his motion limited the 
choice of the President to certain districts, because that cuts out, 
perhaps, some members of former committees who have discussed 
this matter pretty thoroughly and are perhaps as competent as any 
one. If it is in order, I would move to amend the motion so that 
all limitations may be taken off the appointment of the committee, 
except, I believe, it should be composed of representative water- 
works men, and men, if you please, who represent both municipally 
and privately owned plants, as the underwriters, the insurance 
men, would naturally appoint a committee of their own to confer 
with our committee. If it is in order, or if it can be got at in any 
way, I think the limitation as to the location of the members of 
this committee should be removed. ‘Will Mr. Crandall accept that 
as an amendment, if it is not too late? 

Mr. Cranvatt. Iam willing to accept the amendment, provid- 
ing you leave out the present superintendent of the water-works at 
Burlington, Vt. But the point I wish to get the sentiment of the 

. Association on, and that I thought it would be advisable to have an 
expression of the Association upon, is that with regard to which the 
American Association has expressed its opinion, that is, as to 
whether this Association believes in free water for private fire pur- 
poses, or whether they believe that private fire services are assessa- 
ble; and, also, on the other point as to whether there should be a 
limit placed upon the size of the services attached to the public 
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mains, — not necessarily a limit to the size of private fire pipes, but 
a limit to the size of any kind of services through which water may 
be drawn from the supply suddenly. The new committee appointed 
will be as much at sea with regard to what the opinion of the Asso- 
ciation is on these two matters as we were. There is no question 
what the opinion of the insurance men will be, or of a man who is 
in charge of a large manufacturing plant, and if there is any con- 
siderable sentiment among water-works men in the same line as that 
which exists with the insurance men and the owners of the protected 
risks, I think it wouid save the committee a good deal of work to 
know it beforehand. : 

_ Mr. C. W. Suerman. I do not pretend to be very much of an ex- 
pertin parliamentary law, but it seems to me that the original motion 
having been adopted by vote of the Association, the only way to 
make the change suggested by Mr. Kimball will be by a reconsidera- 
tion of the vote and taking the matter up entirely anew. 

Mr. Cranpatt. Iam willing there should be a reconsideration 
on the terms I have mentioned. 

Mr. Georce F. Cuace. This present assembly is a very small 
part of the New England Water Works Association, and it does 
not appear to me that we can vote very intelligently upon matters 
about which we have never heard and know nothing. For my own 
part I do not know what the details of these reports are, and I 
should be glad to see the reports printed. It seems to me we could 
express ourselves a great deal more intelligently if we knew the de- 
tails and had time to adjust them. I move that the whole matter be 
laid upon the table. 

Ma. Pauuison. I think if Mr. Crandall’s report were adopted it 
would be a great help to the future committee to know the wishes of 
the Association. 

Mr. M.N. Baker. I would like to make this statement: It seems 
to me that, inasmuch as the attendance now is so very much smaller 
than it was this morning during the discussion, or in the early part 
of the afternoon when the other motion was put and adopted, and . 
inasmuch as some of the members who are interested in the discus- 
sion have, I believe, left the city with the understanding that final 
action had been taken, there might be an element of unfairness in 
re-opening the subject until notice has been given that it is to be 
taken up again. I say this without any regard to the manner in 
which my sympathies run on this genera] subject. 
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Mr. Cranpatt. Mr. ‘President, I appreciate the fairness of what 
Mr. Baker has said, but I would still like to know what the senti- 
ment of the people here present is, not as a statement of the opinion 
of this Association, but simply for the information of the Com- 
mittee as to what the opinion of the people now present is on the 
subject. 

Mr. Cuace. Does n’t the motion to lay on the table take prece- 
dence? 

Tue Presipent. I believe it does. 

Mr. Frep Brooks. It seems to me if the motion to lay on the 
table prevailed it would still be open to the gentlemen present, if they 
chose, to make some informal expression, which would not go on 
record at all, as to how many favor and how many do not, the point 
suggested. 

The motion to lay on the table is carried. 

Mr. Krwpatt. Now, with Mr. Crandall’s permission, so that we 
can strike out the limitation, I move to reconsider the vote adopting 
his motion, with a view to offering it in another form covering prac- 
tically the same matter. 

Adopted. 

Mr. Kimpatt. Now, I would move that a committee of three be 
appointed by the President, whose duty it shall be to ask for the ap- 
pointment of and to confer with similar committees from the Ameri- 
can Water Works and other kindred associations, and also with the 
various underwriters’ associations, to agree, if possible, upon some 
adequate means of controlling private fire supplies acceptable to all 
parties concerned, including therein all questions relating to charges 
therefor and similar matters. 

Mr. Hammonn. I understand the question of payment is elimi- 
nated now, that it is simply to devise some means of detecting the 
use of water and has nothing to do with the pay; am I right? 

Mr. Krai. 1 think the question of control includes payment 
as well as other questions connected with it. The question of pay- 
ment is one form of controlling in all these things. : 

Mr. Joun O. Hatt. I was not present this morning at the dis- 
cussion of this subject, but I trust that the committee will have ample 
authority to cover the whole ground, because I believe it is a vitally 
essential point in the matter of water-works operation and control. 
A remark was made yesterday in reference to a just return to the 
water department for all demands made upon it, and it seems to me 
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that here is a question that the communities are vitally interested in. 
The community should not be taxed, the individual taxpayers should 
not be compelled to bear any burden which by any interpretation can 
pass into an individual benefit to somebody else; and this whole mat- 
ter, it seems to me, should be very carefully considered, and the 
committee appointed should have ample power to cover the whole 
ground and take in the whole bearing. This is an element of vital 
importance to water-works departments, which are servants of the 
communities, and they should be very careful to protect the com- 
munities which they serve. 

Mr. SHerman. [rise to a point of order, Mr. President. If I 
understand parliamentary law correctly, the motion to reconsider the 
vote on Mr. Crandall’s motion having been carried, the question 
now comes on Mr. Crandall’s original motion. 

Tue Presipent. Do I understand that Mr. Crandall accepts the 
motion of Mr. Kimball as a substitute for the original motion? 

Mr. CranpaL_. Yes; with the understanding that the President 
in his appointment will except the superintendent of the Burlington 
works. 

Mr. Kimball’s motion was adopted unanimously, and the Presi- 
dent announced that he would appoint the committee later.* 

Mr. R. J. THomas. Inasmuch as the committee’s report is not 
adopted, would n’t it be well to discharge the committee now that 
you are to appoint another one? 

Mr. Hammonp. I think the committee should be discharged, and 
thoroughly discharged. 

Mr. Tuomas. I move that the committee be honorably dis- 
charged. 

Mr. Kimpatt. With the thanks of the Association for the work 
which they have unquestionably put into this matter. 

Mr. Tuomas. I do not accept the amendment, for I do not be- 
lieve in thanking committees. I move that they be honorably dis- 
charged. 

Adopted. 


* Subsequently the President appointed Messrs. F. H. Crandall, R. J. Thomas, and 
Elbert Wheeler as members of committee. 
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Statement of Conditions and Conclusions submitted by Messrs. Crandall, 
Walker, and Hammond, to the Fire Pipe Committee. 


Investigations and experiments made for our Committee develop the 
following conditions : — 

Water-works systems, both public and private, as we have them, are gen- 
erally constructed with at least a double purpose in view, —the furnishing 
of fire protection and of water supply, both of which, under some circum- 
stances, may be regarded as public necessities. In most cases it is not 
until a combined necessity becomes apparent that water works are built. 
Whether the necessity rests principally on account of the fire protection or 
the water supply afforded by the works, it matters not, as the need of 
either is sufficient to warrant the claim. 

It is often forcibly impressed upon those in immediate charge of a sys- 
tem that much necessary work might more easily be accomplished and 
large expenditures frequently avoided were it not for the temporary im- 
pairment of some one’s fire protection. 

In case of public ownership of the water plant, the practice of making, 
in one way or another, a contribution toward the expenses of the water 
department in recognition of public fire protection afforded, and that of 
furnishing private fire protection and permitting fire services to be used 
for other than fire purposes without the knowledge or permission of the 
department, and without remuneration, is quite common. 

Public sentiment, or the sentiment of the law-making representatives of 
the people, is found frequently averse to the strict enforcement of ordi- 
nances generally enacted for the prevention of the misappropriation of 
water. 

Under public ownership, private fire protection has been frequently fur- 
nished without charge, the understanding being that such services should 
not be used for other than fire purposes, that the cost to the water depart- 
ment would be inconsiderable, and that the value of the protection afforded 
was not so great as by its free concession to constitute an injustice to other 
taxpayers. 

Furnishing fire protection in accordance with present ideas necessitates 
larger mains than formerly, and much larger mains than, but for rendering 
private fire systems efficient, would prove amply sufficient. In recent years 
a large part of the annual expenditure of many works has been solely on 
account of fire protection. Pipes are everywhere being replaced with 
larger sizes for no other reason than to maintain the efficiency of plants for 
private fire protection. 

Wherever pipes supposed to be used for fire purposes only are in use, 
water in considerable quantity is taken from them occasionally, if not 
habitually, for other uses. 

The general public have had no opportunity to become aware of the ex- 
tent to which the confidence reposed in the users of private fire services has 
been misplaced, nor have they had occasion to become possessed of correct 
information as to the value of the service rendered in permitting the con- 
nection of private fire protective plants with the public mains. 

Every year’s additional experience is making more apparent the short- 
comings of the schedule rate and the so-called free systems, both in that 
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they offer no incentive to individual economy and thrift, and in that they 
indirectly encourage wastefulness and a disregard of the rights of others. 

With the increasing popularity of the meter system, and its accompanying 
idea that one should pay for water in proportion to its use, the idea that 
the expense of fire protection should also be borne by those benefited in 
proportion to benefit received has gained in popularity. 

With the increase in the number of small takers, ordinarily paying the 
minimum meter rate, and occasionally paying a larger bill on account of 
waste, a strong sentiment in favor of requiring every taker to assume the 
responsibility of meeting the expense of his own waste is developing. 

The inadequacy of any means, short of placing the cost of waste upon 
the parties permitting it, to prevent the useless and unnecessary waste of 
water, has been repeatedly demonstrated. 

It has developed that, under either the schedule rate or the so-called free 
system, no reasonably adequate supply can long prove sufficient. 

The amount of water legitimately used or wasted by private fire pipe systems 
is not inconsiderable. The cost to the water department of maintaining the 
efficiency of private fire systems is not a smallitem. The pecuniary benefit ac- 
cruing to the possessors of such systems in saving of insurance premiums is real, 
tangible, and considerable. 

There is no question as to the value of and benefit to be derived from 
properly installed systems for private fire protection; nor is there any 
question as to who is the directly benefited party. ‘The general public, like 
the beggar at the rich man’s table, gets some crumbs of benefit from pri- 
vate fire protection, but there the parallel ends. The public is asked to 
foot the entire bill. ‘Though the town derives benefit from the presence 
and from the sprinkling of its manufacturing industries, they are neither 
built nor rebuilt nor sprinkled for the benefit of the town. 

Reasonably trustworthy evidence in regard to the method of use of pri- 
vate fire pipes is to be had at small expense. 

The matter of expense necessary to be incurred in securing reasonably 
trustworthy evidence in regard to the method of use of private fire pipes 
is of no consequence whatever, as, be the expense what it may, it will, ina 
very short time, be returned manyfold in the prevention of waste, if in no 
other way. 

Losses of ten pounds or more in pressure are not infrequently traced to 
leaks from private fire services, which have, perhaps, been running for 
months, but which, inasmuch as they did not cost the mill people anything, 
they did not feel were of sufficient consequence to merit attention. 

In furnishing fire protection in the manner which has become quite gen- 
erally the custom, even with the utmost care and the best installation, a 
risk, not only of absorption to no purpose of pressure, perhaps sorely 
needed on the premises or elsewhere, but also risk of unremunerative use 
and waste is assumed. ‘The risk of loss of pressure here referred to is that 
of the entire absorption to no purpose of the fire protective efficiency of a 
plant, as by the discharge from a line broken by falling walls or from 
sprinkler heads in an already doomed building or in a building where the 
fire has been extinguished. 

Such utter destruction of the fire protective efficiency of the water plant 
was experienced at Manchester, N. H.; Jacksonville, Fla. ; Columbus, [nd., 
and other places, on account of the presence of unreasonably large services. 

Very few of our systems can suffer the breaking of a 6-inch service and 
yet furnish fire protection to the neighborhood, hence the unwisdom, if 
services of that size are to be permitted at all, of permitting them to be 
so located as by any possibility to become broken. 

The gate, supposed to be so located as to be acvessible under any probable 
combination of circumstances, is about as apt to get shut when it should 
be shut as the gate on a by-pass around a meter is to get opened when it 
should be opened. 
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An investment in private fire protective appliances, supplemented by 
many times the amount invested in a water-works system, secures a saving 
in insurance premiums due to the entire amount coutributing to the protec- 
tion of the plant, and ordinarily affords the owner a large return on the 
comparatively small amount invested in private appliances. 

The owners of private fire protected plants would have it understood 
that a water company or department is not entitled to remuneration for 
private fire protection, but only for the cost of connecting to such fire pro- 
tective systems and the cost of reasonable supervision of the use of water 
from them. 

Complex systems of cast- and wrought-iron pipe under from forty to one 
hundred and twenty pounds pressure can be maintained with searcely any 
leakage. Such services are, nevertheless, where the conditions are such 
that waste costs the tuker nothing and repairs are expensive, frequently 
found wasting considerable quantities of water. ‘ 

These conditions have been demonstrated with particular clearness and 
force where the use of water for some time, without the knowledge of the 
user, measured, has been transferred from the schedule or so-called free 
list to the metered class. Premises where the users of water pay for use 
and waste at meter rates in proportion to the amount supplied are being 
satisfactorily served with one fourth the amount which was consumed when 
the water department, and not the careless and extravagant consumers, 
suffered the loss incident to waste. 

Nowhere have these conditions been more conspicuously demonstated 
than in instances of public use. ‘The caretakers of public premises where 
constant leakage from closets and other fixtures, and from fountains during 
the night time and during rain storms, has been the custom, have, when the 
loss incident to permitting such conditions was placed upon them, found 
that just as satisfactory results could be achieved with from one fourth to- 
one third the amount of water used under the plan in vogue when the loss 
due to waste did not come out of their appropriation, and the benefit result- 
ing from the better example has been worth more than the saving in water. 

Statistics of like and even more advantageous results, achieved by caus- 
ing the waste from private fire pipes to fall upon those permitting it, are 
not wanting. 

The mill mechanic is not, and is not generally considered, the responsible 
cause of certain peculiar practices in regard to the use of private fire pipes, 
which have in numerous places come to light. 

The agent, owner, or managing stockholder, who smiles when his engi- 
neer explains to him the ease with which the fire service may be tapped, and 
the party who, under the mistaken impression that he thereby furthers his 
own pecuniary interest, fosters the impression that a charge for private fire 
protection is unjust, and suggests means for ‘** getting even”’ with the water 
company, are, beside public opinion, the forces to be reckoned with in an 
attempt to improve present conditions. 

We find no means of securing reasonably trustworthy information in re- 
gard to the use of services used for both fire and other purposes. In regard 
to the use of such services, it appears that the manufacturer who told one 
of your Committee that, in spite of the best efforts of the water department, 
he could obtain, without their knowledge, all the water he wished from his 
fire service, was possessed of information on the subject no less accurate 
than that born of experience. 

It is not on account of the illegitimate use which is likely, sooner or later, 
to be made of private fire pipes that meters are used, and a charge is, in 
many places, made for private fire protection, but for the prevention of waste, 
and because the protection thus aftorded is of value and not reasonably to be 
granted for nothing. 

The city of Burlington, Vt., has for years been dependent for fire pro- 
tection upon the automatic opening of a by-pass around the motor used to 
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supply the high service, and has yet to experience any difficulty on that 
account. 

Metered by-passes around weighted check valves are, in different places, 
affording means of securing, at small expense, reasonably accurate informa- 
tion as to the amount of water used through certain classes of services. 

Metered by-passes of a much smailer size than the fire services, around 
oe in which they are placed, are, in some places, systematically used to 

etermine the amount of leakage from services so equipped. Either the 
proportional device upon which the Factory Mutual people are at work, or 
a device such as isin use at Wilkinsburg, Pa., will furnish accurate informa- 
tion as to whether a service is used or not. As to the amount of water taken 
from a service, neither is constructed to furnish accurate information. For 
use on street sprinkling standpipes, or elsewhere, where the stream drawn 
is always the full capacity, either device affords reasonably accurate in- 
formation as tothe amount of water passing through it. 

So far as we are able to learn, the device in use in Wilkinsburg, Pa., and 
some other places, for securing information in regard to the use of private 
fire pipes, is efficient, and not liable to get out of order. It consists of a 
hydraulic valve, with a small drip opening the instant the valve leaves its 
seat. By means of a meter on a waste pipe from the drip, the length of 
time which the valve remains off its seat is ascertained. 'The valve may 
be opened by means of stops on small pipe lines conveying hydraulic 
— to its operating chamber, from as many points as may be de- 
sired. 

Superintendent W. S. Hamilton, of Youngstown, Ohio, has applied for 
a patent on a device consisting of a small metered by-pass around a large 
meter and check valve, which, it is stated, will be accepted by fire insurance 
companies. 

We have been able to agree with the members of our Committee repre- 
senting the owners of private fire protected plants and the insurance people 
on the following propositions : — 

First. That the owners of private fire protected plants would have it 
understood, as was formerly quite generally the case, that by means of 
their private fire protective appliances, put in at great expense to them, they 
merely utilize to greater advantage protection to which they are legally 
entitled, and are not the recipients of any special servicé or protection. 

Second. ‘That stealing water from fire services is not right, and should 
be stopped. 

Third. That the obtaining of trustworthy evidence in regard to the use 
of private fire protective systems is a growing tendency, and is entirely 
reasonable. 

Fourth. That under schedule rate, or so-called free service, the appeal 
to the pocketbook is in favor of increased waste rather than economy, repairs 
being expensive, and a continuance of waste costing the taker nothing. 

Fifth. 'That the work of this Committee will be of more value if mainly 
directed to securing a remedy for the misuse of private fire connections, 
rather than to the preparation of elaborate records of past abuses. 

Sixth. That on every fire service running into a building there should 
be a main gate, so located as to be accessible under any probable combina- 
tion of circumstances. 

Seventh. That a charge for a permit to connect, equal to the cost to the 
public or to the water company, as the case may be, of the connection, 
would be reasonable and proper. 

Eighth. That an additional charge for each additional hundred feet of 
water used in excess of the amount allowed for the minimum rate would 
be fair and reasonable. 

Ninth. That in a constantly increasing number of cases, where to secure 
fire protection and water supply for a reasonable sum it has become neces- 
sary to limit the consumption to legitimate uses only, no so-called free use 
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and no waste being permitted, metering of private fire services is certainly 
a es tendency. We, however, do not expect the custom to become 
universal for many years, if ever, and we think that probably, in a number 
of cases, metering will not be necessary, such methods as are employed in 
New Bedford and Providence perhaps, under some circumstances, suffi- 
ciently safeguarding the interests of the public. 

Tenth. ‘That existing conditions undoubtedly create a tendency to use 
meters of the ordinary commercial types for fire services. Our feeling is, 
that though present types of meters are not entirely satisfactory for the 
work, on the one hand through their inability to measure small flows, and 
on the other because of their possible excessive obstruction in case of large 
demands, they will, unless something more satisfactory is devised, probably 
be placed on private fire services. 

Eleventh. ‘That as a general proposition, taxpayers, required to pay for 
all they use and waste, may reasonably demand that others do the same 
and that trustworthy evidence, such as an automatic machine only can fur- 
nish, in regard to the use of a service, be secured in regard to the use of 
every service attached to the public mains. We, at the same time, appreciate 
that probably, in many cases, the interests of the public may by other 
means be duly safeguarded. 

Existing conditions are, we find. in various ways demonstrating the 
impropriety of furnishing private fire protection for nothing. From the 
conditions as we find them, we would draw the following conclusions : — 

The conditions encountered in different places are so different as to render 
impossible any conclusions of =— applicability in regard to the amount 
pe method of making a fair and equitable assessment for private fire protec- 
tion. 

The understanding that a service, supposed to be used for fire purposes 
only, furnished as has been the custom, will be used for no other purpose; 
that the cost of maintenance of such services for such purposes only is insig- 
nificant, and that the value of the protection afforded is not so great as by 
its free concession to constitute an injustice to others, is, in every particular, 
a misunderstanding. 

The improper use of services, relative to the use of which no means of 
securing reliable information is furnished, is a natural consequence of their 
existence, to which the small value frequently placed upon private fire 
protection largely contributes. 

It is not unnatural that the appropriation of a commodity esteemed to be 
nearly, if not quite, valueless, should be regarded as a trivial matter. 
Wherever the misapprehension, quite common at present, as to the value 
and cost of fire protection is coupled with an apparent willingness of water 
rate payers to bear the burdens of others, the present rates or lack of rates 
for private fire protection and the present method of use of such services 
may reasonably be expected to continue. 

It is not wholly the well-known tendency to generosity with other people’s 
money, but largely a lack of correct information as to the value of the serv- 
ice rendered, which is responsible for the discrimination frequently existing 
in favor of the ownership of private fire protected plants. 

The granting for nothing of so valuable a service to parties abundantly 
able to pay a reasonable price for it is not charity, and amounts to more 
than ordinary generosity. It amounts to an injustice to other rate payers, 
which, in view of the fact that in the establishment of rates for the service 
of a public monopoly, neither charity nor generosity but justice only ought 
of right to figure, is conspicuously ill met. 

Where’ the furnishing of private fire protection results in either expense 
to the furnisher or in benefit to the recipients of the protection, there should, 
in justice to all concerned, be a proportionate assessment. 

ith an increase in either the value to the applicant of the protection 
afforded, the cost to the water department of affording the protection, or 
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the risk to other interests entailed by the attachment desired, the rate for 
private fire protection should increase. 

All known safeguards having been provided to lessen the risk to other 
interests, incident to the attachment of a large service to the system, the 
only way of meeting the unavoidably remaining risk is by its assumption 
by some one. 

‘Though there are occasional instances of the assumption of a risk by 
one party for another without remuneration, the practice is not general, and 
we see no reason for its adoption by water departments. 

By causing the rate charged for private fire protection toincrease as the 
risk to other interests entailed by the service is increased, the creation 
of needless hazard incident to unnecessarily large services will be dis- 
couraged. 

Large services, for whatever purpose, carry with them an element of 
danger to the neighborhood, and care should be taken not that fire pressure 
may not be accidentally destroyed, but that it must not be accidentally 
destroyed. 

The misapprehension, which has become quite common in regard to the 
value of fire protection, results, it seems to us, largely from the practice of 
thinking and speaking of furnishing water for fire protection, instead of 
speaking and thinking of furnishing fire protection. 

‘The extra cost of furnishing facilities for securing water in volume sufli- 
cient for fire protective efficiency is not conspicuously apparent to those 
not versed in such matters. To such a bill ‘* for water furnished for fire 
protection,” particularly if no water or very little water has been so used, 
is a stumbling-block. i 

Inasmuch as at current prices the cost of furnishing the water used for 
fire purposes forms so small a portion of the cost to the water department 
of furnishing the protection, a bill for “‘ fire protection afforded,” the form 
of expression in use in many places, is technically more correct, and per- 
haps affords less opportunity for misunderstanding. 

‘Tuet there should be misapprehension in some quarters in regard to the 
value of fire protection is not particularly strange. ‘The minimum meter 
rate has often, at first, by some been regarded as an injustice. With better 
information on the subject, the legality and propriety of such a charge has 
come to be generally recognized, and meters for small consumers, expect- 
ing to pay the minimum rate, are in demand. With the increase of correct 
information on the subject of fire protection, a reasonable charge for fire 
protection, both public and private, will also be not only appreciated but 
demanded. 

While differences of conditions to be met with in different places seem to 
render conclusions in regard to the amount and method of assessment for 
fire protection which shall be generally satisfactory out of the question, the 
relative value of services of different sizes is, under the various conditions 
encountered, approximately the same, and the charge for a 6-inch service 
may reasonably be made not less than from four to six times that of a 2- 
inch service under like conditions. 

The water company or department placing at the disposal of a patron a 
sane the fire protective efficiency of which he could not duplicate for a 

undred thousand dollars or more, and which it has, perhaps, cost several 
hundred thousand dollars to develop, is entitled to reasonable compensation 
for benefit in the form of fire protection, as well as in the form of water 
ompply derived from attachment to the plant. 

ere is no doubt that in the past water companies have quite generally 
derived an unreasonably large proportion of their revenue from those to 
whom they have furnished water, to the great pecuniary advantage of those 
to whom they have furnished fire protection. 

All that can be said in favor of the meter system in preference to the 
schedule rate system applies with equal or greater force in favor of secur- 
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ing reasonably trustworthy evidence in regard to the use of private fire 
pipes, in preference to furnishing such service without control or remunera- 
tion. 

No municipal or private corporation can afford to imperil its plant and 
put its property where it can be used without its knowledge or consent, 
trusting to the user to make proper compensation. 

A plumber could not be legally or reasonably compelled to permit A, B, 
C, and others to help themselves to his wares, trusting to them to make him 
a proper return. ‘This very unusual method of doing business is no more 
legal or reasonable when applied to a water company, either public or 
private. 

To the rule that everything may be carried to an extreme, the size of an 
automatic sprinkler supply is no exception. In this case we feel that the 
extreme is quickly reached. An autowatic sprinkler may, by being at the 
pa or place at the right time, prevent a conflagration. Ordinarily the fire 
which opens more automatic sprinkler heads than a 4-inch service will 
supply has passed beyond the automatic sprinkler class, and brains are re- 
quired for the direction of the deluge necessary to arrest its course. In 
any case, such a service should not be permitted without facilities for the 
prevention of its becoming a damage instead of a blessing. 

The interest and other expenses of maintenance, a proper sinking fund 
contribution included, together make up the cost of supplying water and 
fire protection. To meet this expense, each party deriving benefit in any 
form from the maintenance of the plant should be assessed in proportion 
to the benefit he receives and his ability to pay. 

Reasonably reduced rates to wholesale consumers of water are, provided 
for like quantities of water the rate is always the same, legal, and in such 
case do not create a material, if any, departure from assessment in propor- 
tion to benefit. ; 

The claim that any sharer in the advantage, of whatever nature, conferred 
by « public water works should be exempt from making a proportionate 
contribution towards the general maintenance of the plant, interest in- 
cluded, is not well founded. 

Referring to the four definite questions submitted to us, we find, — 

In regard to the first, as stated a year ago, the opportunities for taking 
water, without the knowledge of the water department, afforded by the 
presence of private fire pipes, are frequently taken advantage of. 

In regard to the second, the benefit to the general public from the pres- 
ence of private fire pipes is not sufficient to warrant the assumption by 
the general public of the expense incident to furnishing them with water. 

In regard to the third, the service rendered in supplying water for fire 
purposes only for private fire pipes, merits compensation. 

In regard to the fourth, securing assurance of the use of private fire 
pipes for such purposes only is a matter of mall expense, and may 
reasonably be required. 

The cost of private fire protection may reasonably be estimated at a cer- 
tain proportion of the total cost of fire protection; which latter often falls 
between one third and one half the total maintenance account, interest 
included. 

‘The value of the protection afforded is many times its cost, and should 
be assessed upon those directly benefited. A percentage of the insurance 
premiums paid will, in many cases, furnish a satisfactory method. 

In some cases it may be well to recognize the different fire protective 
efficiency due to different pressures. It is, of course, desirable that a rate 
be in proportion to the value of the service rendered. In case, however, 
of private fire protection, a very close approximation to such a rate it is 
next to impossible to determine without the codperation of parties too 
deeply interested to admit of fair and unbiased action on their part. In 
public works, too, the charges are, and we think are liable for some time 
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to remain, so small a proportion of the value of the service that extreme 
accuracy in the detail of minimum assessment is uncalled for. 

A minimum rate based upon the size of the service, in so far as the size 
influences the value to the user, the cost of maintenance and supervision, 
and the risk entailed upon other interests, somewhat in the following pro- 
portion, would be reasonable. 

Taking a 6-inch service, without other information in regard to its use 
or other means of control than the assurance of the owner that ‘it is used 
for no other than fire purposes, as a standard for comparison, minimum 
prices aa fire protection in the following proportion would not be un- 
reasonable. 


Size not limited. Size limited. Size not limited Size limited 
No definite control. No definite control. but controlled. and controlled. 
6-inch, 100% 75% 60% 40%, 
4inch, 50% 35% 30% . 20% 
3-inch, 25% 20% 15% 15% 
2-inch or less, 20% 15% 10% 10% 


Larger services, proportionately larger prices. 


Each of the above percentages has reference to the price established 
under the particular prevailing conditions for a 6-inch service understood 
to be used for fire purposes only, with no other information in regard to, or 
means of control of, its use than the assurance of its owner that it is used 
for such purposes only. 

While a generally applicable rate or method of assessment is not to be 
expected, for minimum rates prices for less than which services of the sizes 
and under the conditions named will not be furnished, in the above propor- 
tion will ordinarily be found reasonabie. 

For water actually used to put out a fire, no additional charge over and 
above the minimum charge for fire protection, is contemplated. 

We would direct attention to the recommendations of the American 
Water Works Association in regard to this matter, promulgated at their 
recent meeting in Chicago.* 

This report, Mr. J. M. Diven, secretary of the American Water Works 
Association, informs us, was unanimously adopted by that association. 

We heartily commend the action taken by the American Association, but 
would amend the first, fourth, and seventh paragraphs to read as follows: 

First. That all applications for attachments to street mains for private 
fire service be accompanied by a draft or plan of the proposed pipe system 
intended to be used upon the property to be protected, together with an 
agreement that the service applied for shall be used for no other than fire 
purposes. 

Fourth. That the attempt to secure large services for fire or other pur- 
poses, without furnishing reasonably trustworthy evidence in regard to the 
method of their use, is unreasonable, and should not be permitted by the 
purveyors of water and fire protection, whether acting for public or private 
corporations. 

Seventh. ‘That to avoid the surreptitious use of water. services unpro- 
vided with suitable devices. for determining with reasonable accuracy the 
method of their use be not permitted. 

A metered by-pass around a butterfly valve, arranged to automatically 
open and become locked open on a drop of pressure on its outlet side, or a 
metered by-pass around a weighted swing check, opening toward the pri- 
vate system in such manner as to throw its weight and become locked open 
upon a drop in pressure on its outlet side, or such unautomatic device as is 
in use at Wilkinsburg, Pa., may, without at all impairing the fire protective 
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efficiency of the service, if permitted, furnish reasonably trustworthy in- 
formation in regard to the use of a service used for fire purposes only. 

The espionage necessary to insure the use of private fire services for no 
other than fire purposes is irksome to both the inspector and the inspected, 
and its long continuance is impracticable. 

‘There are fewer places now than formerly where a small favored class 
get their water for about one fifth of the rate charged the general public, 
and a much better fire protection for the same rate as that charged the 
general public. 

‘Though there is no more justice in the very small taker getting his service 
at less than cost and at the expense of the larger takers than there is for 
the large takers getting their supply at less than cost and at the expense of 
the smaller takers, the fact that the latter has frequently in former years 
been the case, both as regards fire protection and water supply, affords the 
reason for the present reaction in the former direction. 

Where a — for private fire protection is made, it is ordinarily less 
than one tenth the value of the protection afforded. In our opinion those 
who oppose so reasonable a charge for private tire protection are standing 
in their own light, for with schedule rates free lists are becoming out of 
date, and if ‘‘ you can’t fool all of the people all of the time,” a charge 
seems to us inevitable. It is to be hoped that a happy and equitable mean 
may be reached. 

We would recommend that, provided trustworthy. evidence in regard to 
the use of the service and reasonable remuneration for the protection 
afforded be furnished, such applications for private fire services as will not 
unwarrantably jeopardize other interests be granted. 
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APPENDIX B. 


Statement of Conditions and Conclusions submitted by Messrs. French, Fiske, and 
Cook, to the Fire Pipe Committee, giving more fully the reasons for the 
Conclusions in the Report whieh they submitted to the Association, and also 
somewhat extending the Data as to Cost, Value, etc., of Private Fire 
Protection. 


In this statement, the questions given were those originally submitted to 
the Committee, and have been taken up in this case as they furnished con- 
venient subdivisions of the whole problem. 

First. ‘* Whether the opportunities for the taking of water without the 
knowledge of the water department afforded by the presence of private fire 
pipes are frequently taken advantage of or no”: — 

We have found that the manufacturing plants having private fire protection 
supplied with water from the public mains may be divided into three general 
classes: First, there are those with unscrupulous management who deliber- 
ately, even to the extent of making secret connections, take the public water 
in quantities as desired, with the avowed intention of getting something 
which they need for nothing. We think this class is not very large, but 
they furnish the more glaring examples of the abuse of fire systems, and 
they contribute largely to the suspicion with which the fire service is often 
looked upon by the water-works superintendent. Second, we have a class 
which, we believe, includes the greater part of all the cases where private 
fire supplies are improperly used, where there is no actual intention to 
defraud the public, but where, through thoughtlessness or from a lack of 
reasonable appreciation of the rights in the case, water is taken now and 
then from the fire system for any pressing need. In general, in such cases 
the chief motive is to quickly get a supply of water when an extra amount 
is needed, or when the ordinary supply, such as the mill pumps, happens to 
fail. Convenience, therefore, is the guiding feature, and where the propriety 
of such takings is considered at all, the action is justified by the feeling 
that the water is so very cheap that to take some now and then cannot be 
wrong when it is for an emergency. ‘The third class comprises the risks 
which have very scrupulous management, or which, from training, have 
learned that such takings of water are very much objected .to by the water 
department, and always, when discovered, bring an earnest protest, so that, 
from years of such schooling it is generally understood by every one on 
the premises that water must not be taken from the fire mains except for 
fire purposes. 

The first class may take much or little, depending on their needs and 
their daring. ‘The second usually have to draw the water from some special 
connection made for the purpose, as by attaching a hose line to a nearby 
hydrant or sprinkler drain valve, or in some other way, making the taking 
more or less of a temporary affair which, in most cases, would naturally be 
discontinued as soon as the unusual demand were over or the normal supply 
restored. Such takers may use considerable water in one emergency if 
their needs happen to be great, but probably such users of water would 
not in a year take a total number of gallons which would be more than a 
small percentage of the consumption of the community at large. In the 
case of the first or the second class of concerns there may be some waste of 
water from the fire system, due to leakage, which, where the management 
was either unscrupulous or lax, might be allowed to go on for a consider- 
able time without remedy. 

Deliberate stealing of water should be punished the same as any other 
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stealing whenever detected. The thoughtless taking of water should be 
stopped whenever found, and the offending concern made to pay a good 
price for whatever they may have used, the amount being estimated as 
closely as possible under the conditions. It should be very clearly pointed 
out to such managers that the taking: of water in this way is absolutely 
wrong, and that the large mill has no more right to use the public water 
without paying for it than has the smallest householder. 

Outside of the question of right and wrong, even if large total amounts 
of water are not taken, it does often happen that occasional draughts of 
this kind are at such a high rate of flow as to make undesirable disturbances 
in pressure in the system, which may be mistaken for breaks, thus giving 
the superintendent a good deal of trouble and anxiety. Further, they all 
add an element of uncertainty always annoying, and especially so in those 
cases where a superintendent is earnestly endeavoring to account for prac- 
tically all of the water pumped. 


Second. ‘* Whether the benefit to the general public from the presence of 
private fire pipes is sufficient to warrant the assumption by the general 
public of the expense incident to furnishing them with water, or no”: — 


We believe that private fire protection is in several ways a benefit to the 
general community. This being the case, we believe there is a sort of 
moral obligation, if not an actual legal one, to supply such systems from 
the public mains, and that, in most cases, it is the best of business policy 
on the part of the public to do this. 

The expense to the general public would usually be nothing beyond the 
expense which would ordinarily be considered proper in providing water 
mains and hydrants in the streets surrounding the manufacturing property 
in question. 

The above is based on the understanding that the cost of connecting the 
private system with the public mains will be borne by the protected plant; 
that some means entirely satisfactory to the water-works superintendent 
will be provided to insure that no water is used through the fire system for 
any purpose other than for fire, and that a yearly payment be made, suffi- 
cient to cover the cost to the water department of maintaining the neces- 
sary supervision. This supervision would probably come in some one of 
the ways to be suggested later, or in some better method which may 
eventually be developed. 


Our reasons for believing that private fire systems are a benefit to the 
public are as follows : — 

(a) Aserious fire in a prosperous manufacturing concern is often a direct 
injury to a town or city, because such a fire, if only a partial destruction 
occurs, may throw a number of hands out of employment for several 
months, thus causing a direct loss to the community in wages earned. 
Again, if the fire is more serious and cripples the business entirely, the 
result may be, in these days of consolidation, the moving away of a valu- 
able industry when a new plant is to be constructed somewhere. Further, 
a severe fire may easily spread and do damage to surrounding property. 

(6) Good private protection, meaning complete sprinklers as well as 
pumps and yard hydrants, greatly reduces the chance of such a severe fire 
and renders the total destruction of the plant almost impossible. 

This is because the sprinklers, covering every point, stand ready to put 
water on a fire night or day at the very instant that it starts. Further, con- 
veniently located yard hydrants permit bringing powerful fire streams 
through short lines of hose quickly into use. .The private system, therefore, 
uses the available water more surely and efficiently than is possible when 
depending upon street hydrants and a public department only, so that much 
less water is actually used than if there were no private system. 

Therefore, we have-considered that private protection is a benefit to the 
general public. 
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Our reasons for believing that there is a sort of moral obligation, and 
that it is good business policy to supply such private systems from the 
public mains, are as follows :— 

(a) It has become the general custom for towns and cities to lay out their 
water systems with the idea of providing sufficient water for fighting fires, 
and then to provide public fire departments to use this water. ‘The public, 
therefore, have, as it were, freely accepted the responsibility of extinguish- 
ing fires whenever they occur, using water and fire departments to their 
fullest extent for this purpose. It is also universally understood that any 
taxpayer is entitled to this protection. 

(6) Private fire systems, as already fully explained, greatly reduce the 
chance of serious fires by providing extinguishing apparatus, which is even 
more efficient than that found in the best-equipped public fire departments. 

(c) Such private protection costs from three to five per cent. of the de- 
structible value of a manufacturing plant, and this expense is borne entirely 
by the owners of the protected property. 

Therefore, owners of a manufacturing property who put in complete 
private protection are directly aiding the general public in meeting the 
common responsibility to guard against fire hazard. At their own expense 
they provide better tools for the public water to work with. For these 
reasons we have felt that it was good business policy to encourage owners 
to so protect their plants, and that it was only fair to permit the man who 
provides more efficient apparatus than that which the public can furnish to 
have ample water — always under proper regulations —to use through his 
apparatus when a fire comes. 

Third. ‘* Whether the service rendered in supplying water for fire pur- 
poses only to private fire pipes merits compensation or no ” : — 

With all first cost of installation paid by the mill, and with a satisfactory 

arantee in some way that water will be used through the fire service for 
fire purposes only, and with a well-laid-out system, having no greater 
chances for dangerous breaks than exist in any other part of the water- 
works system, and with a yearly payment proportioned to perfectly reim- 
burse the public departments for reasonable supervision over the fire 
service, we believe that no further compensation is warranted. The reasons 
for this conclusion are fully given in answer to the second question. 

Fourth. ‘*‘ Whether securing assurance of the use of private fire pipes 
for such purposes only is merely a matter of a few dollars, and may reason- 
ably be required or no : — 

We believe that assurance can be secured as to the use of water through 
private fire supplies at moderate expense, though no one thoroughly satis- 
factory method, applicable to all cases, is yet available. We have consid- 
ered the following plans, one plan being the best for one place, another for 
another, and so on, letting the special conditions existing be the determining 
factor in each case: — ; 

(a) Simple Lay-out and Inspection. 

With small manufacturing plants, having a simple fire system entirely 
separate from pipes carrying water for manufacturing uses, and laid out in 
a direct and straightforward manner, so that the water-works inspector can 
quickly become entirely familiar with every part of it, and with mill yards 
so open that water could not be used to any extent without attracting 
attention, we are inclined to think that no further protection other than 
periodical inspections and a clear understanding with the mill management 
would in most cases be necessary. Simplicity is best where it is good 
enough, so that in such cases we would rather advise against additional 
apparatus. 

(b) Small Detector Meter in By-pass around Main Gate. ; 

In some cases a 5£-inch by-pass has been piped around the main gate at 
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the entrance to the mill yard and provided with connections for quickly 
connecting in a 5g-inch meter. The water-works superintendent, or one of 
his assistants, would then once in a while slip a meter into this connection 
and close the main gate without giving any previous notice to the mill 
people. If the small meter began to move, it was an indication that water 
was being used, and investigation followed, and the trouble was at once 
sought out. This plan requires a little time now and then, but gives a 
superintendent easy means of watching his fire supplies, and, after a few 
eases of violation, results in making the mill people much more careful. 
The water should, of course, be kept shut off for only a few minutes, 
and aman should remain at the gate ready to open it instantly if a fire 
should occur. 

Coming now to the cases where the water-works superintendent feels 
that some permanent and positive device is necessary on the fire service, 
the following plans have been considered: — 

(c) Ordinary Meters. 

Some one of the regular commercial meters would naturally first be 
thought of in such a case, but, practically, none of the ordinary types are 
really satisfactory for this work. Piston or disk meters considerably ob- 
struct the flow, and if their moving parts become blocked may almost 
entirely cut off the water. The current type of meter introduces less ob- 
struction but is not satisfactory to many water-works superintendents from 
its inability to detect the smallest flows. Again, the fish traps used with 
most meters are very likely to become seriously clogged by leaves, pipe 
scales, etc., which are apt to be brought along by the scouring action of the 
very heavy draughts caused by fire duty. 

(d) Sealing Hydrants and Valves. 

This plan has been quite successfully carried out in New Bedford, Provi- 
dence, and some other places, and provides for sealing all hydrants and 
sprinkler drain valves. The seals are put on by the water department, to 
ve broken only in case of fire, a fine being imposed for breaks at other 
times which cannot be satisfactorily explained. With a well-arranged 
public water department, this system will generally work satisfactorily. 
It does not, of course, detect concealed taps made by unscrupulous persons, 
but does provide against all ordinary takings. 

From the underwriters’ standpoint such sealing is not wholly desirable, 
and its general introduction throughout all private systems would be looked 
upon as unfortunate. This is from the fact that sealing tends to take the 
responsibility for the fire apparatus away from the mill force and leads 
them to rely more and more on the public fire department. Experience 
has shown the underwriters that good mill fire brigades are desirable even 
where there is an efficient public fire department, as the mill brigade, 
knowing the ins and outs of the mill buildings better, can often extinguish 
small fires with less loss on account of this knowledge, and further, every 
once in a while they are found absolutely necessary to guard the mill prop- 
erty when public departments are using their entire force and energies on 
a severe fire outside of the mill yard. Anything, therefore, which takes 
incentive from the mill brigade is somewhat undesirable. 

(e) Proportional Meters. 

In this type of measuring device a small meter — one-, two-, or three-inch 
—is put in a by-pass around an ordinary check valve, the clapper of which 
is perhaps weighted. Such devices, we believe, have promising possibili- 
ties. We have considerable data at our disposal on tests of meters of this 
kind. We have not as yet had time todevelop what we believe is the ideal 
arrangement, but, even with present data, a metering device can be laid 
out which will detect very small flows, and which will give a fairly good 
measure of the water which passes through it. After some additional 
investigation we think it altogether probable that we could make definite 
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suggestions and furnish sketches for such meters, under different condi- 
tions, which would produce devices that would be satisfactory to the water- 
works superintendent aud entirely unobjectionable to the insurance inter- 
ests, and which would be serviceable in a great many cases where a perma- 
nent metering device or detecting device of some kind is desired. 

There are several other devices of special design which have been 
suggested, but which as yet have not been fully investigated. It seems 
altogether probable that along some of these lines will be found a metering 
device which will be entirely satisfactory and in every way unobjectionable. 
Such a device would goa long way towards solving this problem, and it 
is earnestly hoped that further encouragement may be given to such 
investigation. 

Fifth. ‘‘Any other facts in regard to private fire pipes, the manner of 
their use, the value and cost of the protection afforded, upon whom and 
how the cost of such protection should be assessed, etc., which the Com- 
mittee may see fit to present ’’: — 

(a) Manner of Use. 

All extensive private fire systems are laid out by the engineering depart- 
ments of insurance associations in codperation with the engineer of the 
mill. The underlying principle is to secure the simplest possible arrange- 
ment of the fire pipes. Outside gates with indicator posts are provided 
on all connections going outside of buildings. The aim is to locate 
these so that they will be surely accessible under any condition of fire, 
thus making it possible to cut off a broken connection and save the 
waste of water. The underwriters always require, where it is possible, 
the absolute separation of the pipes used for mill supply water from the 
fire systems. Protected mills are usually in a selected class and receive 
regular inspection, thus tending to keep the fire apparatus in reasonably 
good, order. The underwriters always advise that the requirements of 
the public water departments be carefully ascertained and strictly lived 
up to, and that plans of the proposed private system be submitted to the 
water department whenever they desire them. In general the under- 
writers desire a yearly test of the yard system, putting on several lines of 
hose and running water for a few minutes, the idea being to represent 
actual fire conditions and ascertain that the whole system is in proper 
working order. This test often discloses partly closed gates, thus showin 
the value of periodic testing. The underwriters always advise making suc 
tests strictly under whatever regulations may be made by the water depart- 
ment as to testing, and their inspectors are instructed to carefully follow 
all requirements thus laid down, —_ notice to the water department in 
advance of testing wherever it is desired. 

(b) Cost of Protection. 

Modern protection means automatic sprinklers throughout practically all 
buildings, a 2 ays supply for these sprinklers from public mains or private 
eleva tanks of large size, and a secondary supply, generally from fire 
pumps. Pipes are then laid through the yards to supply the sprinkler 
connections and private hydrants. The cost of such equipment averages 
from three to five per cent. of the total value of the property which could 
be destroyed by fire. A modern manufacturing plant of moderate size is 
easily worth $300,000, so that the protection of such a property would 
ordinarily cost from $9,000 to $15,000. This cost is entirely borne by the 
owners of the manufacturing concern, and in addition to it there is, of 
course, a constant annual cost of moderate amount for keeping the system 
in first-class condition all the time. 

(c) The Value of Protection. 

The value of protection comes first from its efficiency in reducing the 
great annual fire waste of the country, and second from the freedom from 
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interruption of business which a bad fire always causes. The annual fire 
loss in the United States is from $100,000,000 to $200,000,000. This means 
so much actual value burned up, and this loss is paid for in the long run by 
the community at large. Each one of us contributes his small share. 
The insurance companies are the means by which this great loss is distribu- 
ted over the whole community in a fairly uniform manner, so that no one 
of us feels his contribution very heavily, but we are none the less the los- 
ers and would be just this amount better off if the fire waste could be 
stopped. 

The efficacy of protection in preventing these wastes is shown by the 
figures for the year 1900 for a group of protected risks. This group con- 
sisted of concerns manufacturing cotton and woolen goods, paper and 
— metal work, with an aggregate value of about $900,000,000, Four 

undred and fifty fires were reported, with a total loss of only $550,000. 
Of the 450 fires, 379 occasioned the loss of less than $1,000 each ; 59 less 
than $10,000 each, and only 12 caused a loss of over $10,000 each. In 
the case of the 12 fires where the loss was over $10,000, there was in 
every case some peculiar condition,—either deficiency in protection, or 
some accidental feature which allowed the fire to cause excessive damage. 

When it is considered that many of these risks have inflammable stock 
like cotton, and that they all contain large amounts of fast-moving machin- 
ery, so that under ordinary conditions many fires and large losses would be 
expected, it is seen how very efficient good private protection can be, and 
how great its value is as a means of preventing our enormous annual fire 
wastes. 

(d) Upon Whom and How the Cost of Protection should be Assessed. 

We have already seen that the first cost of the private protected equip- 
ment is entirely borne by the owners of the protected plant, that the first 
cost and all cost of making connection to the public mains is borne by the 
owners of the protected plants, and that the owners should pay a yearly 
amount sufficient to completely reimburse the public water department for 
all reasonable cost in so supervising private fire service that they may ensure 
its use for fire fighting only. We believe that it is right and proper that all 
of these costs should be paid entirely by the private protected plant. This 
leaves no expense to the public department except the laying of water 
mains and the providing of hydrants in the streets around protected prop- 
erty, a work which they would ordinarily be expected to do entirely regard- 
less of whether the manufacturing plant has private protection or not. 
Street mains sufficient for the reasonable protection of a property would 
ordinarily be sufficient to give ample supply to any private equipment, so 
that, in general, the private equipment makes no requirement on the public 
in addition to what the public would ordinarily be expected to do for any 
taxpaying property. 

We believe the above covers all cases except the occasional one where a 
large manufacturing plant is located well beyond the limits of the public 
water supply, but still within the bounds of the town or city. In such 
cases we believe it reasonable, where conditions will allow, to extend the 
public water supply to the manufacturing plant, but to apply exactly the 
same rule as is applied to the extension of water mains into any district as 
yet thinly built up, namely, to assess a yearly charge on the manufacturing 
plant sufficient to pay a fair interest on the cost of the pipe extension, 
allowing this charge to be eventually eliminated if the natural building up 
in the vicinity brings an equivalent revenue from ordinary water takers. 
This is simply the application of an old-established rule, and we believe it 
is just as fair for the large manufacturing plant as it is for the one or two 
small householders who build beyond the limits of the water supply. Of 
course, if the manufacturing plant in question desired to use a consider- 
able amount of public water at regular meter rates this, in itself, would 
often justify the extension outside of the fire protection question. 
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FINAL REPORT OF THE COMMITTEE ON STANDARD 
SPECIFICATIONS FOR CAST-IRON PIPE.* 


FREEMAN C. COFFIN, DEXTER BRACKETT, F. F. FORBES, COMMITTEE. 
[Presented September 10, 1902.] 
Boston, September 1, 1902. 


To THE NEw ENGLAND WATER WorKS ASSOCIATION : 


Gentlemen, — Nine months have passed since your Committee 
made its preliminary report and offered a draft of Standard Specifi- 
cations for your consideration. The subject was discussed at two 
public meetings of the Association, and a number of written com- 
munications were read, all of which have been published in the 
JournaL. The Committee has since earnestly sought for other 
suggestions from those interested in the subject, particularly from 
experienced pipe inspectors, whose long practice at different foun- 
dries has given them an intimate acquaintance with the methods of 
making cast-iron pipe, and whose suggestions the Committee has 
found valuable. 

The greatest cause of delay in the making of a final report has 
been the consideration of the subject with a‘committee which repre- 
sents, to a large extent, the pipe foundries of the country. This 
committee began its consideration of the subject soon after the 
presentation of the report of your Committee on December 11, 1901. 
Their conclusions and propositions, which were issued in a printed 
pamphlet, and which are published as an appendix to this report, 
were not received by your Committee until June 4, 1902. This is 
not said in any spirit of complaint of the manufacturers’ committee, 
but quite the contrary, as your Committee wishes to express its great 
satisfaction that the action of this Association in proposing Stand- 
ard Specifications for cast-iron pipe should be considered a matter of 
such importance to the manufacturers of pipe that they were willing 
to spend the time and money necessary for so thorough a study of 


* See Preliminary Report of the Committee, with Discussion, on page 85 of the JouR. 
NAL (June, 1902). 
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the matter among themselves. This fact and the interest shown in 
our action by other associations of a like nature to our own, not only 
in this country but in England, that through their representatives 
have given the Committee their assurance of a willingness and desire 
to codperate with us, has been of great encouragement to your Com- 
mittee to persevere when at times its success in finally attaining a 
satisfactory result seemed uncertain. 

After receiving the report of the committee of the pipe manu- 
facturers and giving it careful consideration, a conference was ar- 
ranged with a sub-committee consisting of Messrs. Walter Wood, 
L. R. Lemoine, A. H. McNeal, G. J. Long, A. C. Overholt. These 
gentlemen met your Committee in Boston, coming here twice for that 
purpose. Altogether we had four sessions of several hours each, 
spent in discussing all of the points relating to the manufacture of 
pipe and the bearing of the different clauses of the proposed specifi- 
cations upon them. 

In these conferences each committee naturally looked at the 
subject from its own point of view, on one side the manufacturers 
seeking to provide for the practice that would occasion the fewest 
difficulties in the foundries and secure a minimum of cost in the 
product, so far as consistent with good quality; on the other, your 
Committee seeking to secure the best possible pipe, made in a way 
to give the least trouble in its use, also at the lowest cost compati- 
ble with these requirements. The several points were very fully 
discussed, and it is the belief of your Committee that the net result 
was an endeavor to eliminate such requirements as would result in 
excessive cost of manufacture without a corresponding increase in 
quality of the pipe or facility in its use, and to retain all require- 
ments tending to secure actual benefits to the users of pipe, your 
Committee believing that the consumers can well afford to pay any 
small difference in cost which may be necessary to secure such 
benefits. 

While your Committee conceded some of the changes in the pre- 
liminary specifications asked for by the manufacturers, and met them 
part way on other points, there were still a few which it did not feel 
that it was wise to change and upon which it cannot be said that 
the conference came to an entire agreement. It is hoped, however, 
that these points of difference will not stand in the way of a cordial 
acceptance of the specifications by the manufacturers, and that they 
will be adopted as the basis of general practice in the manufacture 
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of stock pipe, as it was intimated that they would be, if an agreement 
was reached. 

The provision of the specifications which caused the most debate 
was the one which was perhaps the most favorably commented upon 
by those of our members taking part in the discussion already pub- 
lished in the JouRNAL, namely, the proposition to make all pipe of the 
same nominal size, of a uniform outside diameter. It seemed to the 
Committee that this change would be acceptable to the manufacturers 
on account of the reduction in the number of patterns required. 
During the consideration of this subject in the conference referred 
to, it was made clear to your Committee that the saving in the pat- 
terns for the outside of the pipe was a small matter compared with 
the vastly increased number of fittings which would be required for 
the casting of the inside of the socket of the pipe where the inside 
diameter varies with each class. There was besides a danger that the 
pipes would be of poor quality if too great difference in the thickness 
of the pipe were made by increasing the thickness of the clay on the 
core. 

It would require too much space to explain this matter in detail 
here, but your Committee became fully satisfied that, in order to 
secure uniformly good pipe without a large increase in cost, it would 
be necessary to modify the design of the pipe as given in tables 
Nos. 1 and 2 of the preliminary specifications. Wishing to retain 
the advantages of a single class of special castings for all of the 
classes of the smaller sizes of pipe, and the possibility of using the 
pipe interchangeably, it has revised tables Nos. 1 and 2 in such a 
manner that there are two patterns of outside diameter for all sizes 
of pipe from four inches to sixteen inches inclusive, with one class 
_ of special castings ; three patterns for all sizes of pipe from eighteen 
inches to sixty inches inclusive, with two classes of special castings 
for sizes eighteen inches to twenty-four inches inclusive, one for 
the light and ordinary weights of pipe and another for the heavier 
weights, and three classes of special castings for the larger sizes. 

' The different classes for each pattern are obtained by making the 
outside diameter equal to the nominal diameter plus twice the thick- 
ness of the heaviest class of that pattern, and the pipe of the 
heaviest class have the inside diameter equal to the nominal diameter 
and a uniform thickness from end toend. The lighter classes are 
obtained by reducing the thickness of the shell on the inside, except 
at the extreme ends, where it is to be the same as in the heaviest 
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class and tapered to meet the thinner portion of the body of the 
pipe through a length of six inches. 

It may be said that this design will result in a pipe line for the 
lighter classes which is not uniform in inside diameter from end to 
end. The Committee have considered this matter of the enlargement 
of the body of the pipe, and, in view of the many uncertain condi- 
tions which necessarily exist in all pipe lines, especially when they 
are not new, is of the opinion that the effect is inconsiderable and, 
whatever it may be, is on the side of increased capacity. In any 
event, this method of manufacture is the only practicable one, in the 
opinion of your Committee, by which pipes can be made which are 
interchangeable and which can be used satisfactorily with one pattern 
of special casting up to sixteen inches in diameter. 


Nore. —It may be said in reply to the last statement that some 
cities are having all of their pipes cast with uniform outside diame- 
ters. This is true, and attention is called to the fact that the range 
of weight or thickness used by any single city is much narrower 
than that provided for in the tables of these specifications, which are 
designed to meet the requirements of all users of water pipes, and 
necessarily cover what some consider very light pipe and what others 


consider very heavy. The Committee believes this range of design to 
be necessary, and wishes to emphasize its conviction that it is not the 
province of Standard Specifications to dictate engineering design. 


To use one pattern of special castings with two patterns of pipe, 
the joint room for the larger pattern is made a little thinner than the 
standard joint of the pipes and a little thicker for the smaller pat- 
tern. No joint room, however, is less than .35 of an inch, and none 
exceeds .60 of an inch. As the special castings occur only occa- 
sionally in the line, the above variation in joint room cannot be 
a serious matter, particularly when we consider past experience in 
this respect. 

All suggestions made in the discussion of the subject have been 
carefully considered by your Committee, and many of them incorpo- 
rated in the final-form of the specifications now presented. These 
may he readily found by comparison with the preliminary specifica- 
tions, as well as the changes made at the request of the manufactur- 
ers’ committee, and it seems unnecessary to occupy time and space 
to refer to them in detail. 

So much time has been occupied in the consideration of the speci- 
fications that your Committee was not able to submit at the present 
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time tables showing the design and standard weights of the several 
classes and patterns of special castings. 

In general design the special castings recommended are of the 
pattern now used on the Metropolitan Water Works. If these 
specifications are adopted by the Association, tables giving the 
dimensions and weight of every special casting required in ordinary 
practice will be prepared by your Committee, to be published with 
the specifications in their final form. 

Respectfully submitted, 
Freeman C. Corrin, 
DextTER BRACKETT, 
F. F. Forses, 
Committee on Standard Specifications for Cast-Iron Pipe. 


Nore.— Many of these tables have since been prepared and are now 
printed with the specifications. ‘The remainder of the tables are expected 
to be ready for publication in the next issue of the JOURNAL. The specifi- 
cations with the complete tables will then be reprinted, and will be for sale 
by the Secretary. 


DECEMBER 1, 1902. 
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FINAL REPORT OF THE COMMITTEE. 


PROPOSED SPECIFICATIONS. 


NEW ENGLAND WATER WORKS ASSOCIATION STANDARD SPECIFICATIONS 
FOR CAST-IRON PIPE. 


Description of Pipes. 


Section 1. The pipes shall be made with hub and spigot joints, 
and shall accurately conform to the dimensions given in tables Nos. 
1 and 2. They shall be straight and shall be true circles in section, 
with their inner and outer surfaces concentric, and shall be of the 
specified dimensions in outside diameter. They shall be at ieast 
twelve feet in length, exclusive of socket. For pipes of each size 
from 4 inches to 16 inches in diameter there shall be two standards, 
and for each larger size three standards of outside diameter. ‘The 
inside diameter of each class shall be increased from the nominal size 
in the manner hereinafter specified, so as to obtain the standard thick- 
ness and weight. For pipes from 4 inches to 16 inches in diameter one 
class of special castings shall be furnished with all classes of pipes. 
For pipes from 18 inches to 24 inches in diameter, Class D special 
castings shall be furnished with pipes of Classes A, B, C, and D, 
and Class F special castings with pipes of Classes E and F. For 
pipes 30 inches in diameter and larger, Class B special castings shall 
be used with pipes of Classes A and B, Class D special castings with 
pipes of Classes C and D, and Class F special castings with pipes of 
Classes E and F. 

All pipes having the same outside diameter shall have the same 
inside diameter at both ends. The inside diameter of the lighter 
pipes of each standard outside diameter shall be gradually increased 
for a distance of six inches from each end of the pipe, so as to 
obtain the required standard thickness and weight for each size and 
class of pipe. 


Allowable Variation in Diameter of Pipes and Sockets. 


Sect. 2. Especial care shall be taken to have the sockets of the 
required size. The sockets and spigots will be tested by circular 
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gages, and no pipe will be received which is defective in joint-room 
from any cause. The diameters of the sockets and the outside 
diameters of the spigot ends of the pipes shall not vary from the 
standard dimensions by more than .06 of an inch for pipes 16 inches 
or less in diameter; .08 of an inch for 18-inch, 20-inch, and 24-inch 
pipes; .10 of an inch for 30-inch, 36-inch, and 42-inch pipes, and 
.12 of an inch for 48-inch, 54-inch, and 60-inch pipes. 


Allowable Variation in Thickness. 


Secr. 3. For pipes whose standard thickness is less than one 
inch, the thickness of metal in the body of the pipe shall not be 
more than .08 of an inch less than the standard thickness, and for 
pipes whose standard thickness is one inch or more, the variation 
shall not exceed .10 of an inch, except that for spaces not exceeding 
eight inches in length in any direction, variations from the standard 
thickness of .02 of an inch in excess of the allowances above given 
shall be permitted. 


Defective Spigots may be Cut. 


Sect. 4. Defective spigot ends on pipes twelve inches or more 
in diameter may be cut off in a lathe, and a half-round wrought-iron 
band shrunk into a groove cut in the end of the pipe. Not more than 
twelve per cent. of the total number of accepted pipes of each size 
shall be cut and banded, and no pipe shall be banded which is less 
than eleven feet in length, exclusive of the socket. 

In case the length of a pipe differs from twelve feet, the standard 
weight of the pipe given in Table No. 2 shall be modified in ac- 
cordance therewith. 


Special Castings. 


Secr. 5. All special castings shall be made in accordance with 
the cuts and the dimensions given in the tables forming a part of 
these specifications. 

The diameters of the sockets and the external diameters of the spigot 
ends of the special castings shall not vary from the standard dimen- 
sions by more than .08 of an inch for castings 16 inches or less in 
diameter ; .10 of an inch for 18-inch, 20-inch, and 24-inch pipes ; .13 
of an inch for 30-inch, 36-inch, and 42-inch pipes, and .16 of an inch 
for 48-inch, 54-inch, and 60-inch pipes. 

The flanges on all manhole castings and manhole covers shall be 
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faced true and smooth, and drilled to receive bolts of the sizes given 
in the tables. The contractor shall furnish and deliver all bolts for 
bolting on the manhole covers, the bolts to be of the sizes shown on 
plans, and made of the best quality of mild steel, with hexagonal 
heads and nuts, and sound, well-fitting threads. 


Marking. 


Sect. 6. Every pipe and special casting shall have distinctly cast 
upon it the initials of the maker’s name. When cast especially to 
order, each pipe and special casting shall also have cast upon it 
figures showing the year in which it was cast and a number signifying 
the order in point of time in which it was cast, the figures denoting 
the year being above and the number below ; thus, — 


1901 1901 ; 1901 

1 -2 
etc., also any initials, not exceeding four, which may be required by 
the purchaser. The letters and figures shall be cast on the outside 
and shall be not less than two inches in length and one-eighth of an 
inch in relief for pipes eight inches in diameter and larger. For 
smaller sizes of pipes the letters may be one inch in length. The 
weight and the class letter shall be conspicuously painted in white on 
the inside of each pipe and special casting after the coating has become 
hard. 


‘Allowable Percentage of Variation in Weight. 


Secr. 7. No pipe shall be accepted the weight of which shall be 
less than the standard weight by more than five per cent. for pipes 
sixteen inches or less in diameter, and four per cent. for pipes more 
than sixteen inches in diameter; and no excess above the standard 
weight of more than the given percentages for the several sizes shall 
be paid for. The total weight to be paid for shall not exceed for 
each size and class of pipe received the sum of the standard weights 
of the same number of pieces of the given size and class by more 
than two per cent. 

No special casting shall be accepted the weight of which shall be 
less than the standard weight by more than ten per cent. for pipes 
twelve inches or less in diameter and eight per cent. for larger sizes ; 
and no excess above the standard weight of more than the above 
percentages for the several sizes will be paid for. 


. 
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Quality of Iron. 

Secr. 8. All pipes and special castings shall be made of cast iron 
of good quality, and of such character as shall make the metal of the 
castings strong, tough, and of even grain, and soft enough to satis- 
factorily admit of drilling and cutting. The metal shall be made 
without any admixture of cinder iron or other inferior metal, and 
shall be remelted in a cupola or air furnace. 


Tests of Material. 


Sect. 9. Specimen bars of the metal used, each being 26 inches 
long by 2 inches wide and 1 inch thick, shall be made without charge 
as often as the engineer may direct, and in default of definite in- 
structions the contractor shall make and test at least one bar from 
each heat or run of metal. The bars, when placed flatwise upon 
supports 24 inches apart and loaded in the center, shall for pipes 12 
inches or less in diameter support a load of 1 900 pounds and show 
a deflection of not less than .30 of an inch before breaking, and for 
pipes of sizes larger than 12 inches shall support a load of 2 000 
pounds and show a deflection of not less than .32 of an inch. The 
contractor shall have the right to make and break three bars from 
each heat or run of metal, and the test shall be based upon the aver- 
age results of the three bars. Should the dimensions of the bars 
differ from those above given, a proper allowance therefor shall be 
made in the results of the tests. 


Casting of Pipes. 

Secr. 10. The straight pipes shall be cast in dry sand molds in a 
vertical position. Pipes sixteen inches or less in diameter shall be 
cast with the hub end up or down, as specified in the proposal. 
Pipes eighteen inches or more in diameter shall be cast with the hub 
end down. 

The pipes shall not be stripped or taken from the pit while showing 
color of heat, but shall be left in the flasks for a sufficient length of 
time to prevent unequal contraction by subsequent exposure. 


Qualily of Castings. 
Secr. 11. The pipes and special castings shall be smooth, free 
from scales, lumps, blisters, sand holes, and defects of every nature 
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which, in the opinion of the engineer, unfit them for the use for 
which they are intended. No plugging or filling will be allowed. 


Cleaning and Inspection. 


Sect. 12. All pipes and special castings shall be thoroughly 
cleaned and subjected to a careful hammer inspectioa. No casting 
shall be coated unless entirely clean and free from rust, and ap- 
proved in these respects by the engineer immediately before being 


dipped. 


Coating. 

Secr. 13. Every pipe and special casting shall be coated inside 
and out with coal-tar pitch varnish. The varnish shall be made 
from coal tar. To this material sufficient oil shall be added to make 
a smooth coating, tough and tenacious when cold, and not brittle, 
nor with any tendency to scale off. 

Each casting shall be heated to a temperature of 300° Fahrenheit 
immediately before it is dipped, and shall possess not less than this 
temperature at the time it is put in the vat. The ovens in which the 
pipes are heated shall be so arranged that all portions of the pipe 
shall be heated to an even temperature. Each casting shall remain 
in the bath at least five minutes. 

The varnish shall be heated to a temperature of 300° Fahrenheit 
(or less, if the engineer shall so order), and shall be maintained at 
this temperature during the time the casting is immersed. 

Fresh pitch and oil shall be added when necessary to keep the 
mixture at the proper consistency, and the vat shall be emptied of 
its contents and refilled with fresh pitch when deemed necessary by 
the engineer. After being coated, the pipes shall be carefully drained 
of the surplus varnish. -Any pipe or special casting that is to be re- 
coated shall first be thoroughly scraped and cleaned. 


Hydrostatic Test. 


Secr. 14. When the coating has become hard, the straight pipes 
shall be subjected to a proof by hydrostatic pressure, and, if required 
by the engineer, they shall also be subjected to a hammer test under 
this pressure. 
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The pressures to’ which the different sizes and classes of pipes 
shall be subjected are as follows :— 


20-inch Diameter | Less than 20-inch 
and Larger. Diameter. 
Pounds per Sq. In. Pounds per Sq. In. 


Clase: B pipes | 200 300 

Class: C pipe. 250 - 300 

Classes E to K pipe, inclusive ...... ...... 350 350 
Weighing. 


Secr. 15. The pipes and special castings shall be weighed for 
payment under the supervision of the engineer, after the application 
of the coal-tar pitch varnish. If desired by the engineer, the pipes 
and special castings shall be weighed after their delivery, and the 
weights so ascertained shall be used in the final settlement, provided 
such weighing is done by a legalized weighmaster. Bids shall be 
submitted and a final settlement made upon the basis of a ton of two 
thousand pounds. 


Contractor to Furnish Men and Materials. 


Secr. 16. The contractor shall provide all tools, testing machines, 
materials, and men necessary for the required testing, inspection, 
and weighing at the foundry of the pipes and special castings; and 
should the purchaser have no inspector at the works, the contractor 
shall, if required by the engineer, furnish a sworn statement that all 
of the tests have been made as specified, this statement to contain 
the results of the transverse tests upon the test bars. 


Power of the Engineer to Inspect. 


Secr. 17. The engineer shall be at liberty at all times to inspect 
the material at the foundry, and the molding, casting, and coating 
of the pipes and special castings. The forms, sizes, uniformity, and 
conditions of all pipes and other castings herein referred to shall be 
subject to his inspection and approval, and he may reject, without 
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proving, any pipe or other casting which is not in conformity with 
the specifications or drawings furnished. 


Inspector to Report. 


Sect. 18. The inspector at the foundry shall report daily to the 
foundry office all pipes and special castings rejected, with the causes 
for rejection. 


Castings to be Delivered Sound and Perfect. 


Sect. 19. All the pipes and other castings must be delivered in 
all respects sound and conformable to these specifications. The in- 
spection shall not relieve the contractor of any of his obligations in 
this respect, and any defective pipe or other casting which may have 
passed the engineer at the works or elsewhere shall be at all times 
liable to rejection when discovered, until the final completion and 
adjustment of the contract, provided, however, that the contractor 
shall not be held liable for pipes or special castings found to be 
cracked after they have been accepted at the agreed point of deliv- 
ery. Care shall be taken in handling the pipes not to injure the 
coating, and no pipes or other material of any kind shall be placed 
in the pipes during transportation or at any time after they receive 
the coating. 


Definition of the Word ‘‘Engineer.” 


Secr. 20. Wherever the word ‘‘ engineer” is used herein, it 
shall be understood to refer to the engineer or inspector acting for 
the purchaser, and to his properly authorized agents, limited by the 
particular duties intrusted to them. 


Table No./ 
General Dimensions of 
2 

| 


4 


«— — Pipe, 12-0"— —| 
minal] Actual [DIAM. OF SOCKETS] DEPTH OF SOCKETS 
Diam. [Classes | Pipe | Casfings| Pipe | casings] ">" 
INCHES INCHES INCHES INCHES INCHES INCHE 
4.80 5.60 5.70 3.00| 400 150) 130 


5.00 5.80 


3830 | 3930 39.30 ” 
38.70 | 32.70 39.70 
44.00 | 45.00} 45.00 5.00 
44.50 | 45.50| 45.50 
45.10 | 46/0} 46.10 
50.20 | 51:20| 51.20 


6 (ACE 6.90 7.80 140 
{ACE 9.05 9.85| 10.00 3.50 1.50 
OS 9.30 |} 10.10 ” 
10 |ABCD| /1.10 11.90) 12.10 4.50 
11.40 | 12.20 ” ” 
|ABCD /3.20 /4.00 /4.20 
" TEFGH| 13.50 | 14.30 
144 |ABCD) 15.30 | /6./0 16.35 
E.FGH| /5.65 |} 1645 ” ” 
/6 |ABCD\ /7.40 | 18.40| /8.60 4.00| 5.00 1.75 | 480 
/7.80 /8.80 ” ” ” 
|AB /9.25 | 20.25| 20.40 1190 
19.70 | 2070 20.70 ” 
20 2/.30 | 2230| 2250 " " ” 1200 
2/.60 | 22.60 ° “ = 

2/.90 22.90 23.00 ” 
24. 25.40 | 2640| 26.60 2.00) 2.10 
25.80 26.80 of ” 

26./0 27./0 27.10 ” 
30 3/.60 32.60 32.60 4.50 , “ 1230 

3240 | 3340| 33.40 " " 
36 37.80 38.80 38.80 


50.80 | 51.80) 51.80 

51.40 | 5240) 5240 ” 

56.40 | 5740| 57.40 5.50 5.50 2.25|320 
57.10 | 5810 58.10 
57.80 | 5880| 5880 2 

62.60 | 6360| 63.60 

63.40 | 6440) 6440 

64.20 | 65.20} 65.20 
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Table No 3 
Straight Pipes 
Standard Wei ghts per foot 
(exclusive of sockets) 
Se Weight} Weight] Weight 
per foot .S|Class per foot} Class| per foot 
2° in Ibs. |S in_ lbs. in Ibs. 
4 A /4. 89 41 C 87.97] 30 | C | 2727 
15.70 D 94.85} D 307.3 
16.92 " E 102.73 £ 338.0 
G 18.89 F 109.70) * 367.5 
20.10 G 115.24) 36 | A 287.0 
K 21.30 H 120.74) ” B 326.0 
6 A 24.32 1461 A 90.98 " € 373.3 
26.72 " B 98.95 D 412.3 
G 3240 D /14.8 ” 5020 
” I 34.79 E 125.5 | 42 | A 368.4 
8 A 35.58 F 133.5 " B 422] 
" 40.38 G /41.4 C 48/1 
44,33 H 149.3 D 538.9 
” G 49.65 1a} A 104.5 E 6006 
53.62 B 115.2 " F 6544 
A 49,04 127.4 | 48 | A 459.3 
B 52 03 D 138.0 B 530.2 
- C 54.99 ” E 148.4 C | 6080 
D 57.94 159.0 D 678.9 
636/ | 20| A 121.9 E 758.5 
F 66.61 B 133.7 F 829.4 
G 70.57 147.6 | 54|A 559.8 
H 73. 53 " D 161.4 B 650.3 
le | A 6/./4 " E 175.6 " 7495 
" B 65.92 189.5 D 839.9 
Cc 70.67 | 241 A 155.6 946.9 
D 75.39 | B 174.4 » |. F | 10427 
of 8/.99 196.3 | 60 | A 664.0 
F 86.77 D 2/5.3 B 782.3 
G 91.51 " E 234.5 
H 96.22 " F 253.5 ” D | 1029.7 
144| A 76.85 | 30) A 2/5.3 " E | 1/620 
" B 82.4/ " B 244.8 » | F | 12800 
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Table No.4 


Dimensions in inches 


48 16 226 8 80 


DOW 


4 Curves 

8 63 | 200 

/0 H ” ” 290 

o /4 " 7 63 | 18 | 255 500 

46 | | 90 | 24 | 340 740 

/8 75.| . 7/5 

20 9) 835 

a 24 88 | 30 | 424 1275 

" 103 | » 1470 

30 8! | 36 | 509 1690 

101 | » " 2050 

” 1.20 ° 2400 

36 .90 | 48 | 679 2750 


Table No 
Curves Curves 
Curves ig Curves 
Diam. r | k | s [Weight] r | _k_ |Weight 
4 K 48\ 24 | 184) 4 65 | 48 | 18.7 55 
6 I 544 " 100} * 90 
8 " 150 | 130 
12 77 " 260 " 225 
14 ” 83 | 36 | 276 375 | 72 | 28/ 375 
16 90} 475) » |i 475 
18 D 54 470 | 470 
F 66) 520 | * 520 
20 D 79 | 48 | 367 675 | 96 | 375 675 
F 92 754)" 765 
24 D 88 | 60 | 459 1060 | /20 | 468| 1/060 
” F 1.03 . ” 1210 " ” 1210 
30 B ” 1250) * 1250 
” D 1500 | * 1500 
F | 1740 | » 1740 
36 B .90 | 90 | 689 2300 | 180 | 702 | 2300 
D 26/0 | " 28/0 
F 137} 3350 | 3350 
42 B 100} 2980 | * 2980 
48 B * 3740 | " 3740 
4620 | » | 4620 
” F 1.70 5510 ” S510 
54 B 120) 4630 | * 4630 
” D 154] 5750} 5750 
60 B 1.30) * ” 5550 | * ” 5550 
7020 | * 7020 
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Table No.6 


ga Curves 


32 Curves 

35 Curves ga Curves 

20 240 | 4705| 750 | 480 | 4210| 750 

24 | 1060 | » ‘ 1060 

30 | 7250 | » 1250 

L204) | 1740 | " 1740 

" 2000 “ 2000 
137) * " 2360 2360 

42 1.00) * 2/50 2/50 

| 2620 | » | 2620 

153) * 3080 " 3080 

48 | 2700 | 2700 
140\| | 3300] * | | 3300 

170) 3900 * | 3900 

54 1.20) » | 3350 | » | 3350 

154) * | 4110 | » | 4110 

60 130] | 4000| | 4000 

. 1.70| - | 5000} | | 5000 
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Table No.7 


Dimensions in Inches Weight 
|7 213 way Branch] 4way Branch 
x 

P bells|3 bells|3 bells|4 bells 
414) 11|23| 1 Ki /25 | /30 | /55 | 160 
72 /70 | 170} 205 | 205 
“1 | 1/90 | 240 | 240 
8| 4113) 25| 13 “| 250 | 240 | 285 | 275 
275 | 260 | 325 | 3/0 
“| 290 | 280 | 370 | 360 
10\ 4|\14\26\ 14 H| 340 | 325 | 375 | 360 
360 | 340 | 4/0 | 390 
“| 380 | 360 | 450 | 435 
“| 405 | 390 | 505 | 490 
l2| 4) 15 | 27| 75 “| 450 | 425 | 490 | 460 
«| 470 | 4401 5/0 | 485 
“| 485 | 460 | 555.| 530 
“1 5/0 | 490 | 605 | 575 
«| "| 570 | 540] 710 | 680 
/4| 16\28| 16 570 | 540 | 6/0 | 580 
"lel “| 590 | 560 | 635 | 605 
"lBlufula “| 6/0 | 580 | 675 | 645 
"| 630 600 720 690 
| 775 | 685 | 895 | 860 
16} 4) 17\29) 17 «| 735 | 705 | 770 | 740 
"l16)e]"]- “| 750 | 7/5 | 790 | 760 
“| 765 | 735 | 830 | 800 
"110," “| 790 | 760 | 875 | 845 
| wl 835 | 805 | 975 | 945 
B65 | 835 1/040 | 1010 
935 | 905 1/1/70 | 1140 
18| 18|30| 18 D\| 725 | 730 | 760 | 760 
Fi 8/0 795 | 845 | 825 
D\ 745 | 745 | 790 | 790 
Fl 830 | 8/0 | 875 | 860 
765 | 765 | 830 | 830 
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Table No.7 
(continued) 


in 


Inches 


Weight 


Dimensions 


f 


g 


3way Branch 


4 way Branch 


2 bells 


3 bells 


3 bells |4 bells 


18 


” 


30 


~™ 


= : 


850 
785 
870 
845 
925 
875 
GES 
945 
/020 
945 
1040 
895 
1010 
905 
1030 
935 
/050 
975 
1005 
1/20 
1055 
1185 
1080 
1220 
Fikes 
/260 
1240 
/410 
1/250 
1/430 
/280 
1450 
1320 
/490 
/350 
15/0 
/410 
/570 
/420 
/600 
/460 


1650 


830 
785 
850 
845 
905 
875 
935 
/010 
945 
1030 
895 
990 
905 
1010 
935 
1025 
1070 
1005 
/100 
1055 
1/160 
ELZS 
1235 
/230 
/370 
1240 
/270 
/410 
13/0 
1450 
1340 
/470 
/400 
1530 
/41/0 
1/550 
/450 
/6/0 


915 895 
875 880 
955 | 940 
990 | 990 
/070 | 1050 
/050 | 1060 
/130\| 7/110 
/200 | 1200 
1260 | 1/250 
1/200 | 1200 
13/0 | 1290 
935 935 
/055-| 1030 
975 975 
1090 | 1070 
1020 | 1020 
11/35 1110 
1110 | 1110 
1220 | 1200 
1/170 | 1170 
1280 | 1255 
1260 | 1260 
1400 | 1375 
1/330 | 1330 
| 1/450 
1400 | 1400 
1560 | 
/280 | /270 
/460 | /420 
/310 | 1300 
| 1450 
1360 | 1360 
1520 | 1490 
/450 | 1450 
16/0 | 1580 
1510 | 1500 
| 1630 
/630 | 1620 
1780 | 1740 
1650 | 1640 
/830 | 1790 
/720 | 1/7/10 
/920 | 1880 


age ml | | 

” 10 ” ” ” | 

: ” ” ” ” ” 

” ” ” ” 

= ” ” ” ” ” 

” /8 ” ” ” 

= 4 ” ” ” 

20| 6 | 19 
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Table No.7 
(continued) 


Dimensions in Inches 


Weight 


3way Branch|4way Branch 


2 bells 


3 bells}3 bellsi4 bells 
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: 
: = = : 


1530 
1730 
1280 
1500 
/7/10 
1350 
1/580 
/790 
/450 
/690 
/910 
/ 530 
/790 
2060 
/630 
/9/0 
2/80 
/770 
2080 
2380 
2070 
2430 
2780 
1650 
/960 
2270 
/730 
2050 
2370 
/840 
2/70 
2510 
1940 
23/0 
2690 
2070 
2450 
2860 
2230 
2640 
3080 
2570 
3040 


/520 | 1870 | 1860 
/690 | 2090 | 2040 
4310 1400 | 1/440 
/480 | /630 | /6/0 
/630 | /830 | 1750 
/380 | | 1/530 
/560 | 1/740 | /7/0 
/720 | 1/930 | /860 
/480 | /640 | /680 
/670 | 1/890 | /870 
/830 | 2/00 | 2020 
/520 | /750 | 1740 
/720 | 20/0 | 1940 
7920 | 2280 | 2/40 
16/0 | 1870 | 
/820 \ 2/50 | 2060 
2020 | 2440 | 2280 
1750 | 2070 | 2050 
1980 | 2390 | 2290 
2220 | 2700 | 2540 
20/0 | 25/0 | 2450 
2280 | 2890 | 2750 
2560 | 3240 | 30/0 
| /760 | 1/800 
/920 | 2070 | 2030 
2/50 | 2370 | 2260 
/770 | 1870 | 1910 
20/0 | 2/90 | 2/50 
2260 | 2500 | 2390 
/880 | 2020 | 2060 
2/30 | 2360 | 2320 
2400 | 2680 | 2570 
| 2/50 | 2/40 
2200 | 2520 | 24/0 
2500 | 2900 | 2690 
2030 | 2290 | 2250 
23/0 | 2670 | 2530 
2620 | 3090 | 2850 
2/90 | 2500 | 2470 
2500 | 2920 | 2780 
2840 | 3370 | 3/30 
2470 | 2970 | 2870 
2830 | 3450 | 3240 
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Table No.7 
(continued) 


Branches 


Dimensions in Inches Weight 
El 3 way Branch|4way Branch 
5 2 bells|3 bells|3 bells |4 bells 


3550| 3220 | 3940) 3720 
2860 | 2770 | 3390 | 3290 
3390| 3/80 | 3940 | 3730 
3970 | 3630| 4550 | 42/0 
2/10 | 2/70 | 2220 | 2280 
2520 | 2470 | 2630 | 2580 
2920 | 2780 3020)| 2880 
2200 | 2260 | 2330 | 2390 
2630) 2580} 2760| 27/0 
3050| 2910} 3/60| 3020 
2330 | 2390 | 25/0 | 2570 
2780 | 2730} 2960 | 29/0 
3200 | 3060 | 3370 | 3230 
2450 | 2450 | 2650| 2650 
2940 | 28/0) 3/40 | 3000 
3430 | 3/60 | 3620 | 3350 
2600 | 2570 | 2820 | 2780 
2940 | 3330| 3/50 
3630 | 3320 | 3840| 3530 
2800 | 2760 | 3050 | 30/0 
3350| 3170 | 3600| 3420 
3900 | 3590| 4/50| 3840 
3/80 | 3070 | 3540 | 3430 
3820 | 3550) 4/80) 39/0 
4460\ 4030 | 4840 | 44/0 
35/0 |.3400 | 3980 | 3870 
4210\ 3950 | 4700 | 4430 
4900 | 4480 | 5400| 4970 
3930 | 38/0| 46/0 | 4490 
4700 | 4430 | 5420) 5/40 
5480 | 5050) 6200| 5780 
2850 | 2920 | 3040 | 3/00 
3420 | 3350| 3600| 3530 
4000 | 3790 | 4/50| 3°40 
3020 | 3000\ 3210\ 3/90 
3640 3450 | 3820 | 3640 
4260| 3910 | 4440 | 4090 
3/80 | 3120 | 3390 | 3320 
3840 3600| 4040 3800 
4520| 47/0 | 4300 
3400 | 3340 | 3650 | 3590 
4110 | 3870 | 4350| 4/10 
4830 | 4420 | 5060 | 4650 
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Dimensions in Inches 


Weight 


3way Branch 


4way Branch 


|g 2 bells 


3 bells {3 bells 


4 bells 


IDiam 


3850 
4650 
5480 
42/0 
5/00 
6000 
4720 
5680 
6670 
5/00 
6/50 
7220 


30 | 4/ | 


48 | 33| 50 


3700 | 4200 
4300 | 5000 
4930 | 58/0 
4060 | 4640 
4750 | 55/0 
5440 | 64/0 
4520 | 53/0 
5280 | 6300 
6040 | 7280 
4950 | 5870 
5800 | 6950 
6670 | 8050 


4050 
4650 
5250 
4490 
5/60 
5850 
51/20 
5900 
6650 
5720 
6600 
7490 


= 
— 
” ” ” ” 
| - 
” ” ” | | 
” ” ” 
| 
42|30| 48 | 
| 


Reducers-lType | 


Table No.1! 


Dimensions in Inches 


Weight 
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Bell on 
Large end 


Bell on 
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a5 
3.9 
7/ 
6.0 
4.4 
7.9 
6.6 
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150 
175 
190 
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255 
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270 


-$-G----%- -k--m+n -> 

& 

| 
6|4\m 14.7 54|.48| T 

4| 10.9 5 |.70|.48| H 

zie}: 10.1 6 | 77|.54| 

a 


Reducers -Type 2 


Table No.l2 


Dimensions in Inches 


Weight 


Nom. V 


|Class 


"ends 


Bell on 
Large end 


Bell on 
Small end, 


~ 
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20 


54 
63 
70 
54 
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77 
-83 
63 


70 


-83 
-70 


88 
-90 
-75 


63 


77 
79 
83 


90 
75 
86 


230 
260 
290 
330 
270 
300 
335 
370 
4/0 
285 
320 
350 
385 
375 
425 
395 
460 
4/0 
455 
455 
500 
490 
545 
530 
615 
590 
650 
640 
705 
620 
725 
665 
780 


305 
370 
330 
360 
390 
425 
465 
370 
390 
400 
420 
435 
460 
455 
500 
480 
535 
505 
545 
550 
585 


250 
285 
320 
365 
290 
330 
365 
405 
450 
340 
350 
380 
390 
420 
420 
465 
465 
520 
440 
485 
490 
530 
590 
580 
655 
6/0 
690 
635 
695 
695 
765 
700 
800 
760 
865 
735 
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| 76 | | 79 | 6/0 
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| 48 | | 740 
1103 | .86 | 830 
20 | 88 | .79 | 785 
| 103 | .92 885 
30 | 18 ” 855 
354 


Table No l2 
(continued) 


Reducers-Type 2 


Dimensions in Inches Weight 


Nom. Spigot | Bell on | Bell on 
é en s_|Largeend|Small end 


775 930 855 
9/0 | 1050 98S 
7/5 895 8/0 
820 975 910 
970 | 1110 | 4/00 
780 960 9+4O 
920 | /080 | 1040 
/230 | /200 
975 | /2/10 | 1070 
1330 | /220 
/530 | 1/450 
1320 | 1210 
| 1370 
/670 | 16/0 
4/380 | 1330 
/640 | 1/600 
1/910 | 1880 
1/460 | /250 
/630 | /460 
| /720 
/580 | 1390 
/750 | 1/600 
20/0 | /890 
1/640 | /5/0 
/950\ /850 
2260 | 2/70 
2580 | 2450 
3/40 | 3030 
3690 | 3600 
18/0| 1740 
2/80\ 2//0 
2540 | 2490 
2870 | 2790 
3520 | 3460 
4/80 | 4/20 
1/920 | 1720 
2280 | 2//0 
2630 | 2500 
5090 | 4890 
6290 | 6/30 
7500 | 7360 
2090 | 1940 
2500 | 2390 
2920 | 2820 
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Table No l2 
(continued) 


Reducers.—Type 2 


Dimensions Inches Weight 


Spigot [Bell on Bell 

[Large end|small end 
36 0 | . 5250 | 5630| 5480 
| ls 6900 


6700 | 7020 
8/40 | 84/0) 83/0 
IGIO| 2290) 2220 
2440 | 2770)\ 27/0 
2970 | 3240 | 3200 
5880 | 6260 | 6/90 
75/10 | 7840 | 7780 
9140 | 9410 | 9370 
3300 | 3790 | 3530 
4220 | 4630| 4430} 
$200) $720: 
“5940 | 6430 | 6/70 
7600 | 80/0)| 78/0 
9360 | 9880 | 9530 
3650 | 4/40 | 3960 
4690 | 5/00 | 4960 
5770 | 6290 | 6000 
6580 | 7070 | 6890 
8450 | 8860 | 8720 
10400 |10900 |/0600 
4040 | 4530 | 4420 
5200 | 56/0 | 5520 
6400 | 69/0 | 6670 
7290 | 7780 | 7670 
9370 | 9780 | 9700 
/1550 |/2050 |1/800 
37/0 | 4280 | 3940 
48/0 | 5280} 50/0 
5940 | 6520) 6//0 
6670 | 7240 | 6900 
8650 | 9/20 | 8850 
1/0680 |//260 |/0850 
4080 | 4650 | 4390 
53/0 | 5770 5570 
6540 | 7/10| 6760 
7340 | 7910 | 7650 
9550 9820 
11800 |/2350 |/2000 
4480 | 5040 | 4860 
5820 | 6290 | 6/50 
7/80 | 7760 | 7450 
8070 | 8630 | 8450 
10500 |10950 \10800 
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Table Na 
(concluded) 


Reducers.—Type 2 


Dimensions in Inches Weight 


tam. Spigot | Bell on | Bell on 


12950 \/3200 
4900 | 5470 | 5390 
6400 | 6860 | 68/0 
7940 | 8520 | 8460 
8840 | 9400 | 9330 
11550 |1/2000 \/1950 
14300 |/4900 |14850 


[Nom D] 
48 | 132 2/0 | 170| F | 
54 | 66 B 
2/0 |190| F 
1 1/32 130\120| B | 
170 | 154 D 
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Table No 13 


Sleeves 


Dimensions in_ Inches. 
»|Class| a Z 
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Weight 
4 45 
6 65 ee. 
10 120 
220 
275 
18 315 
320 
20 365 
375 
24 465 
475 
30 620 
630 
635 
36 805 
1010 
815 
" 820 
" 1030 
42 1/050 
1310 
1/060 
1330 
1340 
48 1280 
1600 
1300 
1640 
54 1570 
1960 
1590 
/980 
1940 
24/0 
60 1850 
2300 
1/870 
2330 
2260 
858 
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REPoRT OF THE Founpry COMMITTEE. 


January 31, 1902. 


Freeman C. Coffin, F. F. Forbes, Dexter Brackett, Committee on 
Standard Specifications for Cast-Iron Pipe, of the New England 
Water Works Association : 


GENTLEMEN, — The Committee appointed by the Cast-Iron Pipe 
Founders desire to acknowledge the care and thoroughness with 
which the subject of standard specifications has been taken in hand 
by yourselves. In considering the papers submitted, they have 
viewed them, first, from the standpoint of securing good- castings 
and such as will commend themselves to the general average of the 
trade, and doing this with the thought of not increasing unduly the 
cost of manufacturing the pipe, which cost must be in the end borne 
by the purchaser. They desire you to appreciate that the changes 
they suggest have in many instances arisen from their intimate 
knowledge of the business, both from the standpoint of manufac- 
turers and also from the market requirements. They feel the reasons 
which have prompted them to the changes which have been made 
had best be discussed by a joint meeting of your Committee and 
the committee of the Cast-Iron Pipe Founders. 

It may be well to give the reasons for departing from the sug- 
gestion of a uniform external diameter of pipe. Roughly, they are 
that adhering to uniform external diameters will tend to increase the 
cost of manufacturing, and also produce bad pipe. As to the sched- 
ule of and variation of weights, the changes in the variation of 
weight have been made so as to permit of cheapening production, 
without increasing the cost of the pipe to the buyer. It is to fully 
explain these and other changes that the pipe manufacturers would 
be glad to have a meeting with your committee. 
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SPECIFICATIONS FOR CAST-IRON PIPE. 


SPECIFICATIONS 
SUGGESTED BY THE FOUNDRY COMMITTEE. 


DESCRIPTION OF PIPES. 

The pipes shall be made with hub and spigot joints, which shall 
accurately conform to the dimensions given in Table No. 1. The 
nominal diameter shall be the actual diameter. 

They shall be true circles in sections, with their. inner and outer 
surfaces concentric. 

The straight pipes shall be straight, and the curved pipes shall be 
true to the required curvature in the direction of their axis. 

They shall be of the specified dimensions in internal diameter 
from end to end, and the straight pipe shall be at least twelve feet 
in length, exclusive of socket. 

Especial care shall be taken to have the sockets of the required 
size. The sockets and spigots will be tested by circular gages, and 
no pipe will be received which is defective in joint room from any 
cause. The joint room for each class of pipe shall not vary more 
than .06 of an inch from the dimensions given in Table No. 1. 

Pipes 16 inches or less in diameter shall be accepted when the 
thickness of metal in the body of the pipe is not more than .08 of 
an inch less at any point than the standard thickness, but for pipes 
over 16 inches in diameter, the variation may be .12 of an inch. 

The length of the pipe shall not be changed except by written 
permission of the engineer, and in case of such change the standard 
weight of the pipe shall be modified in accordance therewith. 


DEFECTIVE SPIGOTS. 

Defective spigot ends on pipes may be cut off in a lathe, and a 

half-round wrought-iron band shrunk into a groove cut in the end of 

the pipe. No pipe shall be banded which is less than eleven feet 

in length, exclusive of the socket. That portion of the spigot end 

of a pipe or special casting which enters the bell shall not be 
picked or hammered by the inspector. 


SPECIAL CASTINGS. 

All special castings shall be made in accordance with the cuts and 

the dimensions given in the tables forming a part of these specifi- 
cations. 
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The flanges on all manhole castings and manhole covers shall be 
faced true and smooth, and drilled to receive bolts of the sizes given 
in the tables. The contractor shall furnish and deliver all bolts for 
bolting on the manhole covers, the bolts to be of the sizes shown on 
the plans, with hexagonal heads and nuts, and sound, well-fitting 
threads. 

MARKING. 


Every pipe and special casting shall have distinctly cast upon it 
the initials of the maker’s name, the year in which it was cast, and 
the class letter. When cast especially to order, each pipe and 
special casting shall also have cast upon it the number signifying the 
order in point of time in which it was cast, the figures denoting the 
year being above and the number below, thus, — 


1901 1901 1901 
1 2 3 


etc., also any initials, not exceeding four, which may be required by 
the purchaser. 

The letters and figures are to be cast on the outside, not less than 
two inches in Jength and one-eighth of an inch in relief, on pipe eight. 
inches and over; on smaller pipe size of letters to be proportionate. 


PERCENTAGE TO BE PAID FOR. 


No pipe shall be accepted the weight of which shall be less than 
the standard weight by more than five per cent. for pipes sixteen 
inches or less in diameter, and four per cent. for pipes more than 
sixteen inches in diameter; and no excess above the standard weight 
of more than the given percentage for the several sizes shall be paid 
for. The total weight to be paid for shall not exceed for each size 
and class of pipe the sum of the standard weights for the same num- 
ber of pieces of the given size and class by more than two per cent. 

No special casting shall be accepted the weight of which is more 
than twelve per cent. less than the standard weight, and not more 
than twelve per cent. in excess of the standard weight shall be paid 
for. 

QUALITY OF IRON. 


The metal shall be made without any admixture of cinder iron or 
other inferior metal, and shall be remelted in a cupola or air furnace. 
It shall be of such character as to make a pipe strong, tough, and of 
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even grain, and soft enough to satisfactorily admit of drilling and 
cutting. 

Specimen bars of the metal used, each being 26 inches long by 2 
inches wide and 1 inch thick, shall be made without charge as often 
as the engineer may direct. The bars, when placed flatwise upon 
supports 24 inches apart and loaded in the center, shall support a 
load of 1 800 pounds, and show a deflection of not less than .30 
of an inch before breaking. Should the dimensions of the bars 


_ differ from those above given, a proper allowance therefor shall be 


made in the results of the tests. The founder shall have the right 
to pour three bars from each ladle, and the decision of the test shall 
be based on the average result. 


HOW CAST. 


The straight pipes shall be cast in dry sand molds, in a vertical 
position, and the. pipe shall not be stripped or taken from the pit 
while showing color of heat, but shall be left in the flasks for a sufti- 
cient length of time to prevent unequal contraction by subsequent 
exposure. 


QUALITY OF CASTINGS. 


The pipes and castings shall be smooth, free from scales, lumps, 
blisters, sand holes, and defects of every nature which unfit them 
for the use for which they are intended. No plugging or filling will 
be allowed. 

CLEANING AND INSPECTION. 


All pipes and special castings shall be thoroughly cleaned and sub- 
jected to a careful hammer inspection, but no pick shall be used. 
No casting shall be coated unless entirely clean and free from rust, 
and approved in these respects by the engineer immediately before 
being dipped. 

COATING. 

Every pipe and special casting shall be cogted inside and out with 
coal-tar pitch varnish. The varnish shall be made from coal tar. To 
this material sufficient oil shall be added to make a smooth coating, 
tough and tenacious when cold, and not brittle, nor with any tend- 
ency to scale off. 

Each casting shall be heated to a temperature of 300 degrees 
Fahrenheit immediately before it is dipped, and shall possess not 
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less than this temperature at the time it is put in the vat. The 
ovens in which the pipes are heated shall be so arranged that all 
portions of the pipe shall be heated to an even temperature. Each 
casting shall remain in the bath at least five minutes. 

The varnish shall be heated to a temperature of 300 degrees 
Fahrenheit (or less if the engineer shall so order) and shall be main- 
tained at this temperature during the time the casting is immersed. 

Fresh pitch and oil shall be added when necessary to keep the 
mixture at the proper consistency, and the vat shall be emptied of its 
contents and refilled with fresh pitch when deemed necessary by the 
engineer. After being coated, the pipes shall be carefully drained 
of the surplus varnish. Any pipe or special casting that is to be re- 
coated shall first be thoroughly scraped and cleaned. 


HYDROSTATIC TEST. 


When the coating has become hard, the straight pipes shall be 
subjected to a proof by hydrostatic pressure, and, if required by the 
engineer, they shall also be subjected to a hammer test under this 
pressure. 

The pressure to which the different sizes and classes of pipes shall 
be subjected is, for 


Class A, 200 pounds per square inch. 
B, 250 ,, 
C, 
D, 


WEIGHING. 


The pipes and special castings shall be weighed for payment under 
the supervision of the engineer, after the application of the coal-tar 
pitch varnish, and the weight of each pipe and special casting shall 
be conspicuously painted in white on the inside, after the coating has 
become hard. If desired by the engineer, the pipes and special cast- 
ings shall be weighed after their delivery, and the weights so ascer- 
tained shall be used in the final settlement, provided such weighing 
is done by legalized weighmaster. 


CONTRACTOR TO FURNISH MEN AND MATERIALS. 


The contractor shall provide all tools, materials, and men necessary 
for the proper testing, inspection, and weighing at the foundry of the 


, 

. 
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pipes and special castings; should the buyer have no inspector at 
the works the founders shall, if notified by the engineer, furnish a 
sworn statement that all of the tests have been made as specified, this 
statement to contain the results of the transverse tests upon the test 
bars. 


POWER OF THE ENGINEER TO INSPECT. 


The engineer shall be at liberty at all times to inspect the material 
at the foundry, and the moulding, casting, and coating of the pipes 
and special castings. The forms, sizes, uniformity, and conditions 
of all pipes and other castings herein referred to shall be subject to 
his inspection and approval, and he may reject, without proving, any 
pipe or other casting which is not in conformity with the specifica- 
tions or drawings furnished. 


CASTINGS TO BE DELIVERED SOUND AND PERFECT. 


All the pipes and other castings must be delivered in all respects 
sound and conformable to these specifications. ‘The inspection shall — 
not relieve the contractor of any of his obligations in this respect, 
and any defective pipe or other casting which may have passed the 
engineer at the works or elsewhere shall be at all times liable to re- 
jection when discovered, until the final completion and adjustment 
of the contract. Care shall be taken in handling the pipes not to 
injure the coating, and no pipes or other material of any kind shall 
be placed in the pipes during the transportation or at any time after 
they receive the coating. 


DEFINITION OF THE WORD ‘‘ ENGINEER.” 


Wherever the word ‘‘ engineer” is used herein it shall be under- 
stood to refer to the engineer, or inspector, acting for the purchaser, 
and to his properly authorized agents, limited by the particular 
duties intrusted to them, and all such instructions by any agents 
must be stated in writing in order to be binding. 


INSPECTORS. 


All inspectors must be experienced and fully competent for the 
work to which they are assigned. 
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TaBLe No. 1.—GENERAL DIMENSIONS OF PIPES AND SPECIAL 
CASTINGS. 


— Pipe, 12-0" —- 
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DISCUSSION. 
Mr. Corrin. The specifications are printed here, and perhaps you 
will not see a very striking difference between them and the specifi- 
cations which were submitted with the preliminary report. I do not 
know whether you will consider it desirable to have them read or 
not, as they are appended here, and also the specifications suggested 
by the foundry committee. 

Tue Presipent. Can you in a few words state what the changes 
are, without reading them through? 

Mr. Corrin. I can state some of them, I think. I have already 
referred to abandoning of uniform outside diameters. ‘The Commit- 
tee, I may say, did their best to retain the original form; they 
went into the matter very carefully and became convinced it was 
not a practicable thing to do so. If it had been done, either the 
cost of the pipe would have been very greatly increased, or there 
would have been a possibility or a probability of getting a good 
many poor pipe. It required quite a difference in the thickness of the 
clay of the core to make all the difference between the thickest pipe 
and the thinnest pipe, and the manufacturers were unanimously of 
the opinion — and, after going into the matter thoroughly with them, 
we became convinced that they were sincere —that it could not 
be done to the extent that we called for in the original specifica- 
tions. I believe that we have retained practically all of the benefits 
that would have been secured by our original proposition, because 
in the way they are designed it is possible to use the pipe from 4 to 
16 inches interchangeably ; that is, the lighter weights can be used 
with the heavier weights in a line, and vice versa, and one pattern of 
special castings can be used for all; and the Committee feel that 
they have done the best that they could do, everything considered. 

There were several valuable suggestions made in the discussion of 
the preliminary report, and the Committee have adopted a number of 
them. I am afraid it is going to be rather hard for me to pick these 
out, but I will try todo so. In compliance with the request of the 
manufacturers’ committee, referring to Section 2 of the Specifica- 
tions, the allowable variation in the diameter of pipes and sockets 
was increased. Whereas in the original specifications, if my memory 
is right, the variation was .06 of an inch for all pipes, it now 
reads that the diameters ‘‘ shall not vary . . . more than .06 of 
an inch for pipes 16 inches or less in diameter; .08 of an inch for 
18-inch, 20-inch, and 24-inch pipes; .10 of an inch for 30-inch, 
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36-inch, and 42-inch pipes, and .12 of an inch for 48-inch, 54-inch, 
and 60-inch pipes.” ‘That varies more in accordance with the size 
of the pipe than the original specifications did. 

The variation in thickness was increased somewhat. I don’t re- 
member what it was originally, but it now reads that ‘‘ for pipes 
whose standard thickness is less than one inch, the thickness of 

‘metal in the body of the pipe shall not be more than .08 of an inch 
less than the standard thickness, and for pipes whose standard 
thickness is one inch or more the variation shall not exceed .10 
of an inch, except that for spaces not exceeding 8 inches in length 
in any direction, variations from the standard thickness of .02 of an 
inch in excess of the allowances above given shall be permitted.” 
That means that if there are thin spots on the pipe covering spaces 
which do not exceed 8 inches in either direction, the variation in thick- 
ness may be greater than it would be for long distances. Of course 
we all admit that when a pipe is tapped right through for services it 
does not materially weaken the pipe, at least we are quite ready to 
do it, and it seemed to the Committee it was quite safe to admit a 
little more variation on small spaces than on long lengths of pipe. 

In regard to defective spigots which may be cut, the original speci- 
fications provided for cutting and banding a pipe 20 inches and 
under to an amount equal to 6 per cent. of the total aumber of 
pipes ordered. These specifications allow spigots to be cut on pipes 
12 inches and over, the size has been reduced from 20 to 12 on 
not more than 12 per cent. of the total number; that is, we have 
doubled the total number which will be accepted. 

In these variations from the original specifications to meet the re- 
quest of the foundries, in some cases we met altogether what they 
required and in some cases we met them part way; but the members 
of the Committee considered the matter carefully and used their own 
judgment, and are now ready to recommend these specifications as 
they stand. ; 

There has been a change made in regard to special castings. We 
allowed a little more variation in the diameters of the sockets of the 
special castings than we did in the pipes, recognizing the fact that 
special castings are made in a different way, and it is impossible to 
make them as close to the dimension in diameter as it is the pipe, 
some of them being made with cores and generally made with split 
patterns, etc. This is a matter of foundry detail which it seemed to 
the Committee did not go beyond the limits of good practice. 
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The change in marking is something which the Committee made 
of its own motion. Whereas in the original specifications the class 
letter was to be cast on the pipe, in these it is provided that the 
mark shall be painted on the inside, the same as the weight. The 
reason for doing this was that in casting pipe it is difficult to get 
the first pipe cast of the exact weight, and perhaps several have to 
be cast before the correct weight of the class can be found. If 
those overrun a class or underrun it, they can be marked into another 
class, and the Committee could see no objection to painting the class 
on the inside of the pipe as well as the weight. We have also al- 
lowed the sizes of the letters on pipes less than 8 inches in diameter 
to be 1 inch in length, whereas before it was provided that they 
should be 2 inches in length. That is a practical consideration ; 
it is out of the question, perhaps, to cast a 2-inch letter on a pipe 
smaller than 8 inches. 

‘¢ Percentage to be paid for,” — there is a slight change in that. 
Whereas the former specification read: ‘‘ No pipe shall be accepted 
the weight of which shall be less than the standard weight by more 
than 4 per cent. for pipes 16 inches or less in diameter, 34 per cent. 
for 18-inch, 20-inch, and 24-inch pipes, and 3 per cent. for pipes 
more than 24 inches in diameter,’’ — that is, the percentages were 
4, 34, and 3,—it now reads that this percentage of variation 
either above or below the standard weight shall be not ‘* more than 
5 per cent. for pipe 16 inches or less in diameter, and 4 per cent. 
for pipes more than 16 inches in diameter.” The requirement as to 
. the total weight for the whole order was not changed — that still re- 
mains at two per cent. ; that is, the purchaser will not pay for more 
than two per cent. in excess. The variation in weights of special 
castings was raised from 6 to 10 per cent. The object of the 
Committee in meeting the manufacturers’ committee on these points 
was to avoid extra expense where it seemed it would not produce a 
corresponding benefit. 

‘¢ Tests of Material.” The Committee reduced the requirement 
slightly for the transverse test. It reads now: ‘‘ The bars, when 
placed flatwise upon supports 24 inches apart and loaded in the center, 
shall for pipes 12 inches or less in diameter support a load of 1 900 
pounds and show a deflection of not less than .30 of an inch before 
breaking, and for pipes of sizes larger than 12 inches shall support 
a load of 2 000 pounds and show a deflection of not less than .32 of 
an inch.” I believe the original specifications provided for a load of 
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2 000 pounds for all pipes, with a deflection of .35 of an inch. This 
was changed somewhat in deference to the conditions at foundries, 
which are perhaps a little outside of the foundries which would sup- 
ply pipe for this market ; that is, the Western and Southern foundries 
find it difficult, we are informed, to get iron which will make the 
proper mixture to reach the requirement we had originally made. 

There is a little change in the casting of pipes. It reads now: 
‘¢ The straight pipes shall be cast in dry sand molds in a vertical posi- 
tion. Pipes 16 inches or less in diameter shall be cast with the hub 
end up or down, as specified in the proposal.” Before it was to be 
as required by the engineer. 

‘¢ Quality of Castings.” The present specifications read: ‘* The 
pipes and special castings shall be smooth, free from scales, lumps, 
blisters, sand holes, and defects of every nature which, in the opinion 
of the engineer, unfit them for the use for which they are intended.” 
That last clause was inserted at the request of the foundries, — or, 
rather, their request was that it should read, ‘‘ and defects of every 
nature which unfit them for the use for which they are intended,” and 
the Committee inserted the words, ‘‘in the opinion of the engineer.” 

I believe those are about all the sections which were changed in 
deference to the manufacturers’ committee. There was one section 
put in as follows: ‘‘ The inspector at the foundry shall report daily 
to the foundry office all pipes and special castings rejected, with the 
causes for rejection.” That seemed to be a reasonable requirement. 

It is a little more difficult for me to remember the things which 
were put in on account of the discussion by members of the Associa- 
tion, for they are not so fresh in my mind. Here is one thing which 
was suggested in regard to the test of material: ‘‘In default of 
definite instructions the contractor shall make and test at least one 
bar from each heat or run of metal.” And at the request of the 
manufacturers this clause was put in: ‘* The contractor shall have 
the right to make and break three bars from each heat or run of 
metal, and the test shall be based upon the average results of the 
three bars.” 

There were some changes made in the hydrostatic test, but I really | 
can’t describe them now. And this clause was put in: ‘‘ Bids shall 
be submitted and a final settlement made upon the basis of a ton of 
2 000 pounds.” : 

The Committee have also changed the form of the spigot ends and 
made a slight change in the form of the sockets, somewhat in accord- 
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ance with what was suggested in the discussion. By referring to the 
cut you will see that the bead on the spigot end is made somewhat 
heavier, and the socket meets the body of the pipe by a small fillet 
or extra thickness in the metal, shown on the cut by a dotted 
line. This is simply a practical detail of foundry work, as most 
pipe are cast that way, and the Committee thought it better to 
make the cut correspond with the practice. It was suggested that 
there should be a taper shown on the line of the socket marked ‘‘ a.” 
The Committee considered that it was the practice in all casting for 
the pattern-makers to make what is called a draft on the pattern, to 
allow the pattern to draw out of the sand, and that it was not 
necessary to show that on the cut. I presume that there are things 
’ which I have forgotten to state, but I have mentioned all which occur 
to me now. 

Tue Prestpent. I consider this report one of the most important 
ever submitted to this Association, and I hope there will be a full and 
free discussion. The report is now before you, gentlemen, for your 
consideration. 

Mr. Corrix. One more thing I would like to speak of, Mr. 
President, and that is, that the table of weights of pipe, Table No. 
2, was changed by omitting every other class of the sizes from 4 
to 8 inches, and carrying the classes a little further on in the case 
of those sizes, and also in the case of pipe up to 16 inches in 
diameter. The original table provided up to Class F, but now 4-inch 
pipe go to Class K, 6- and 8-inch to Class I, and 10-, 12-, 14-, and 
16-inch to Class H. This was to provide for practice where they 
use heavier pipe than is customary in this vicinity. 

THe Presipent. We shall be glad to hear from any one who is 
interested in this matter of standard specifications for cast-iron pipe. 

Mr. Leonarp Mercatr.* It seems to me that the Committee has 
presented such an excellent set of specifications that there is not much 
to criticise, and without opportunity for criticism it is very hard to 
get upa discussion. I agree very heartily with our President that the 
Committee have done a work of great value to our Association and to 
water-works men in general. I only hope that their work may ex- 
tend a little further, and that they will give us also, as I believe they 
intend to do, a list of special castings which can be used in conjunc- 
tion with these specifications. 

Mr. Corrtn. It is the intention of the Committee to prepare 
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such a list if the specifications are adopted. It will involve con- 
siderable labor and some expense, therefore the Committee con- 
cluded it was better not to undertake to do it until the matter of 
the specifications was finally settled. 

Mr. Mercatr. I should like to ask Mr. Coffin if it is the idea’ 
of the Committee that it would be wiser to adopt these specifications 
now, or whether they think the matter had better be held open to 
await action on the part of any of the other associations, as, for 
instance, the American Water Works Association. I believe that 
organization is considering this matter, and I do not know but what 
the Committee has been in correspondence with its committee, al- 
though no allusion is made to that in the report. 

Mr. Corrix. I do not know that I can answer that question for 
the Committee. We feel that we have done our work now, and we 
have presented these specifications to the Association for it to adopt 
or to take any action which it sees fit in regard to them. As I look 
at it, I think nothing would be gained by delay. I believe that if 
there were any important changes to be made in order to come to an 
agreement with other associations, perhaps they could be made after- 
wards as well; and I think it may be fair to say that no action will be 
taken by other associations until this Association takes action on these 
specifications. I would like, however, to hear from the other mem- 
bers of the Committee on this point, for I do not assume to speak 
for them upon this matter, as that is something which has not been 
discussed in the Committee. 

Mr. Mercatr. In other words, you think that if this Associa- 
tion takes the initiative in this matter the other associations will fall 
into line. 

Mr. Corrin. Yes, sir; and perhaps suggest some desirable 
amendments. 

Mr. CHartes W. Suerman. On that subject, Mr. President, it 
may be of interest for me to say that I was looking «ver the report 
of the last convention of the American Water Works Association 
_ no longer ago than last evening, and read there the action taken by 
- their committee on cast-iron pipe specifications. The report of that 
committee consists principally of a statement that our Committee is 
doing valuable work in this direction and a reprint of the prelimi- 
nary specifications prepared by our Committee last winter, with the 
suggestion that those specifications, or revised specifications, would 
come up for final adoption at our convention in September, and a 
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request that any of their members who had anything further to add 
on the subject would forward it either to their own secretary or to 
ours before the date of this meeting. We having heard nothing 
from them up to this time I assume that we will not, and I should 
be inclined to think that their committee stood ready to indorse our 
Committee’s action, and that their association will indorse what their 
committee recommends. 

Tue Presipent. Your impression would be that they are waiting 
for the action of this convention? 

Mr. SHerman. Precisely. 

Mr. Brackett. I received, some time ago, a letter from the 
chairman of the committee on pipe specifications of the American 
Water Works Association, in which he stated that he should recom- 
mend for adoption the form of specification which was adopted by 
this Association. 

It may be of interest to the members to hear the names of the pipe 
founders who have been consulted during the preparation of our re- 
port, as showing how wide a field was represented and the foundries 
which will be likely to accept these specifications if we adopt them. 
The manufacturers represented at our conferences were the United 
States Cast Iron Pipe and Foundry Company, which now owns and con- 
trols the cast-iron pipe plants at Burlington, N. J.; Buffalo, N. Y.; 
Scottdale, Pa. ; Cleveland, Columbus, and Addyston, Ohio; Newport 
and Louisville, Ky. ; Chattanooga, Bridgeport, and South Pittsburgh, 
Tenn.; Bessemer and Anniston, Ala., and West Superior, Wis. 
Messrs. R. D. Wood & Co. represented their plants at Camden and 
Florence, N. J.; and there were also represented the Donaldson Iron 
Company, Emaus, Pa. ; the Warren Foundry and Machine Company’s 
plant at Phillipsburg, N. J., and the plants at Lynchburg and Rad- 
ford, Va. In all there were twenty foundries, represented by a com- 
mittee which very carefully considered the specifications and consulted 
with us. I wish to say that the changes which have been made in the 
specifications since the preliminary draft was presented have been very 
largely the result of investigations which were made by the committee. 
Some of the changes, as you know, were suggested by members of 
the Association; some have resulted from our conferences with the 
manufacturers ; some have been suggested to us by further study, and 
also by consultation with the pipe inspectors,who have, for many years, 
been acquainted with the best practice in the foundries, and who have 
given us their opinion as to the requirements necessary in order to 
obtain good castings. 
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Mr. Morris Know es.* I am thoroughly in favor of standardiza- 
tion, whether it be of specifications or of statistics and accounts, but 
an incident that came under my observation some months ago has 
led me to wonder whether it will be entirely an advantage to have so 
many different classes of pipe. I will first tell the incident, and 
then I will ask a question. Something over 1 000 tons of pipe was 
wanted about, I think, Class C mentioned in these specifications. 
That does not happen to correspond with some of the standards of 
the Western foundries, which are heavier. After the bids were re- 
ceived, it was found that they were considerably in excess of the 
estimated cost of the work based upon standard prices current at 
that time for cast-iron pipe. Inquiry disclosed the fact that a certain 
percentage was added to the weights of pipe as they were designed, 
and a little increased price was charged besides that; in other words, 
the percentage added was not enough to bring it up to the standard 
of the pipe foundries in that part of the country, and therefore a 
little further percentage was added which, in fact, made the cost 
slightly more than it would have been if the standard of the various 
foundries had been taken. Of course, engineers desire, in specifying 
light weights, to save material, but if that cannot be done perhaps 
it is not an advantage to have so many classes. It looks, on the face 
of it, the manufacturers having suggested only four classes and the 
Committee having suggested five or more, as though possibly there 
might be something in their suggestion. I would, therefore, like to 
ask the Committee whether that matter came up in their discussions, 
and whether they think there is a reasonable surety that if light 
weights are used for certain works it will be an advantage in point 
of cheapness. 

Mr. Corrin. I do not know that I can answer that question di- 
rectly. Of course it is well known that the lighter the class the 
higher the price. In my own practice I have found that I could get 
the lighter weight cheaper, that is, for a smaller total cost, than I 
could get the heavier weight. But the Committee, as has been stated 
a number of times, felt that perhaps it was not their business, or the 

province of these specifications if adopted by the Association, to 

dictate to any engineer or any user of pipes what weights he should 

use; and besides that we wished the specifications to have as broad 

an application as possible. Now, I do know that there are engineers 

who are using pipe as light as anything we have provided for here, 
*Civil Engineer, Pittsburg, Pa. 


DISCUSSION. 375 


and perhaps in some cases lighter; and while, perhaps, no member 
of the Committee would use thle lightest weight, still it seemed just 
as desirable to provide for the use of those light weights as it did 
on the other hand to provide for the use of the heavy weights, and 
then let each engineer or user select whichever he saw fit, and if 
his lighter weights cost him more than his heavier weights, that is 
his business. We recognized, however, the desirability of having 
as much simplicity as possible. The whole matter has been quite 
thoroughly considered, and while the Committee would not presume 
to say that they have made absolutely the best arrangement, still, 
in our opinion, we have done as well as possible under the circum- 
stances. 

Mr. Kyowtes. Did the manufacturers’ committee express any 
strong reasons why they recommended only four classes? 

Mr. Corrix. I don’t remember anything in particular. Possibly 
Mr. Brackett or Mr. Forbes may be able to answer that question. 

Mr. Brackett. I think it was simply this, that the manufacturer 
would prefer to make two classes or only one class. But as the 
members of the Association have expressed their desire to purchase 
several classes or weights of pipe, the Committee felt that it ought 
to endeavor to provide for their desires, and we have tried to make 
as few classes as will meet all reasonable demands. I understand 
that the Western practice is not to make smaller sizes of pipe as light 
as are often used in New England. 

Mr. E. H. Gowine.* I think Mr. Brackett has stated that about 
as it is, — that the pipe foundries would like to make as few classes as 
they possibly can. I think the specifications are good ones, they 
certainly have been prepared by as good men as there are in the 
water-works business, and I shall be very much disappointed if the 
Association does not adopt them. If it is proper to make such a 
motion at this time, I will move that the report of the Committee be’ 
accepted and that these specifications be adopted as the standard of 
the New England Water Works Association. 

Mr. G. H. BENZENBERG.+ I am glad to see that the New England 
Water Works Association has given attention to that portion of 
water-works construction which heretofore has been pretty generally 
neglected. For the past twenty-five or thirty years particular atten- 
tion has been given to those parts which are constantly visible, not 
only to the eye of the superintendent and operator, but also to the 
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eye of the community. The engineer and the superintendent have 
raised the requirements of their specifications from time to time, and 
the manufacturer has been willing to meet them, with the result that 
to-day we have pumping machinery which will develop a duty two 
or three times that which twenty-five or thirty years ago was sup- 
posed to be a fair average duty for pumping machinery. The dis- 
tribution system of a water-works plant generally represents the 
largest item of cost. There is a greater sum of money invested in 
that branch of the works than in perhaps all the other branches 
taken together, and yet it has received the least attention. I dare 
say that only a comparatively small number of water-works mana- 
gers have thought it necessary to have that branch of their work 
properly inspected, in order to secure compliance with the specifica- 
tions, most of them accepting the pipe without inspection at the 
foundry. The result has been that gradually the pipe foundries 
have got into the habit of furnishing pipe from stock, which is un- 
doubtedly for them the most convenient and economical arrange- 
ment. 

The. greater attention which has been given to boilers, pumping 
engines, etc., and which has resulted in supplying a much better 
class of machinery, was, and is undoubtedly, due to the increased 
economy which was obtained. It may be because the pipe distribu- 
tion system is out of sight, and therefore largely out of mind, that 
less continuous attention has been given to its condition and to the 
economy which might be obtained from a better constructed and 
protected pipe. Nevertheless, as water-works plants are growing 
older, and these pipe distribution systems have been in service for 
a long time, examinations are being made, and it is found that they 
have very materially deteriorated in efficiency where soft or surface 
waters have been distributed, especially if the pipe was poorly pre- 
pared and indifferently coated: In some cities the standard require- 
ments of specifications for pipe have, in recent years, been increased 
both as to the character of the iron and as to the method of casting, 
cleaning, and coating them. 

Attention should be given to see, first, that the pipe is thoroughly 
cleaned, and it seems to me there is no better way of cleaning them 
than by the sand blast. By it you will remove all dirt or dust that 
may possibly be left upon the surface of the pipe, and the coating 
will then come in contact with the clean metal. The benefit of sand 
blasting has been very noticeable in the excellent results which have 
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been obtained. In draining the pipe after dipping into the bath, the 
coating does not peel off as it otherwise might have done at points 
where particles of dust or dirt had remained upon the pipe, and 
which points were left to corrode by the action of the water. 

The coating also should réceive particular attention. It has been 
the general custom of foundries to buy pitch from which all products 
of any commercial value have been extracted and which has been cut 
back with some dead oil, and put it in the tank for coating. The coat- 
ing material should be as specifically and carefully prepared as any 
other article in the process of manufacture. Tests have been made 
to determine to what extent coal tar should be heated so as to evapo- 
rate only the lighter oils and restrain those which are beneficial to 
the residue as a coating for pipe. We cannot do too much in the 
way of studying and discussing this subject, and when we have ar- 
rived at a conclusion that it is best to raise the standard requirements 
in our specifications, they should then be so raised. It is for the en- 
gineer to determine, and for the contractors to furnish. The engineer “ 
should determine carefully what is required, and thereupon exact 
from the contractors a strict compliance with such requirements ; and 
I haven’t any doubt that when it comes to them in that form they 
will meet the requirements of the engineer. They may ask an in- 
creased price for it, but will not the money be as well invested as 
it is in higher grade machinery, and won’t as full a return be secured 
from it? I believe that the day will come when the engineer will see 
the increased benefit in pipe prepared to an ideal condition, and that he 
will specify such, that he will specify the pipe to be enameled, coat- 
ing it, perhaps, with a porcelain enamel. What would be the result? 
He would have to pay from fifteen to twenty per cent. more for his 
pipe, certainly not over twenty per cent. more than the present cost of 
pipe, for such improved conditions. In return he would receive a 
pipe having from fifteen to twenty per cent. additional conveying ca- 
pacity, besides which it would be in a condition to resist all corrosive 
action, even that of the electric current, and which would retain its full 
carrying capacity, probably, for the life of cast iron so protected, the 
period of which I don’t believe I would want to state. The benefits 
to be derived from such pipe, it seems to me, would, as a water-works 
plant increases in age, be far in excess of the additional cost which 
would be entailed. J don’t doubt but what to-day, if properly enam- 
eled water pipe were required, some manufacturer would meet the 
requirement, and if he did, others would have to follow if they wished 
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to remain in the business. It has been so in the construction of water- 
works pumping machinery, and I do not see why it should not be so 
in every other line of manufacture required by the water-works 
engineer. 

For these reasons it seems to me that you have not set the require- 
ments in these specifications any too high for the foundry men to 
meet. I am satisfied if you will insist upon the terms of your speci- 
fications, and that even if you were to make them much more strin- 
gent, the contractor will find it to his advantage to meet them, not 
at the cost at which he is supplying pipe as now furnished to the 
market, but at an additional cost, although such an additional cost 
will not be in excess of the advantage gained, and need not be pro- 
hibitive. In a contest which was had with some of the largest manu- 
facturers oi: pipe, where the specifications were quite rigid, the 
contractors tried hard to have them amended, but the engineers in- 
sisted upon the requirements, and after some delay the manufac- 
turers met them. They asked an additional price at first for the 
improved character of cleaning and coating, but I understand that 
to-day they are furnishing just such pipe without any additional 
charge, as they have found it to be just as cheap to clean them 
properly with the sand blast and to give them a better coating. 

I did not expect to take so much of your time, Mr. President, and 
I did not come here prepared to say anything on this subject, but it 
is a matter in which we are all deeply interested, and one that is well 
worth our giving more attention and more study to in the future 


_ than it has received at our hands in the past. 


Tue Presipent. Mr. Benzenberg, to my knowledge, has made a 
careful study of this subject, and we all appreciate his having come 
from so great a distance to attend this convention and to address us. 
Does any other member of the Association wish to say anything 
upon the question? Mr. Hawley is called for. 

Mr. W. C. Hawiry.* I can merely indorse what Mr. Benzen- 
berg has so well said. I believe I mentioned the matter of 
the sand blast in my remarks on this subject a year ago, and 
I have backed up my opinion by embodying it in specifications, 
at any rate, as an alternative. I think.that the matter of coating is 
one which demands attention. It has received some attention, and 
some improvement has been made in that direction, but I believe 
that there i8 room for more. There is one matter which perhaps is 
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a little out of line, and yet it will follow immediately upon the adop- 
tion of such a set of specifications as has been presented, to which I 
would like to refer, and that is the importance of securing the en- 
forcement of them. . 

In a case that came to my knowledge not long ago, a set of speci- 
fications was prepared, calling for certain material and certain re- 
sults, and specifically stating certain conditions which would result 
in the rejection of the pipe, and a contract was awarded. A con- 
siderable quantity of the pipe was cast, and the inspector, who was 
a first-class man, a practical foundryman, and a man of perfect 
integrity, rejected practically all the pipe which he inspected. The 
engineer looked into the case and found that the inspector was per- 
fectly right in rejecting the pipe under the specifications, and yet the 
contractor insisted that the pipe must be accepted, basing his insist- 
ence upon the claim that they were ‘‘ commercial castings,” as he 
termed it. That case is not yet settled. The pipe were not accepted, 
and the municipality was put toa very large expense, and the con- 
troversy will finally be threshed out in the courts. The municipality 
intends, I believe, to have it determined whether or not it has any 
rights which a contractor is bound to respect. 

Now, that is what we find ourselves up against oftentimes when it 
comes to the enforcement of such specifications as these, and it is a 
matter which deserves the careful consideration of every superin- 
tendent and engineer. 

Mr. Brackett. Mr. President, I do not know as I care to pro- 
long the discussion, but I wish to say that I am very heartily in 
accord with the statements made by the last two speakers. I think 
there are many specifications for water pipe that contain provisions 
which are impracticable and which are therefore not enforced by the 
inspectors. I have discovered this during my visits to the pipe 
foundries. during the past twenty years and from constant association 
with inpectors. I think, however, that the requirements of our pro- 
posed specifications can be enforced by an inspector, and that good 
work will be the result of such*enforcement. I should be very glad 
to see a better protective coating and better cleaning of the pipe, 
and I think the time is coming when we shall have them. ‘There is 
no reason why any member of this Association should not improve on 
these specifications, but for general practice it seems to me that the 
Committee has gone about as far as it is practicable to go at this 
present time. Some pipes for my own work are now being cleaned 
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by the sand blast and coated with what may be an improved coating, 
although time alone will decide. A number of years ago I made 
huite an extensive series of experiments for the purpose of obtain- 
ing a better coating than was then used upon pipes, but was not 
able to find anything at that time which I thought was practicable 
to use. 

Tue Presipent. If there are any representatives of pipe foun- 
dries present, we hope they will not be bashful about speaking on 
this subject. . 

Mr. Rozert S. Weston. I should like to ask the Committee if 
they considered the desirability of incorporating in the specifications 
anything in regard to the chemical constituents of the iron ; that is, 
that there should not be more or less than a certain amount of carbon 
and different things of that character, as is customary in specifica- 
tions for iron for some kinds of structural work. 

Mr. Corrin. The Committee did consider that, and also a 
great many other things to which no reference has yet been made. 
I was very much interested in the discussion by Mr. Benzenberg, 
and by some of the other speakers, and it has suggested some- 
thing to my mind which I wanted to speak of. I will say, to begin 
with, that I believe it has been the endeavor of the Committee to 
prepare specifications which would represent a high average prac- 
tice ; that is, if these specifications are followed, the pipe that is 
furnished will, in my opinion, be very much superior to the pipe that 
is furnished and used to-day, not, perhaps, by the Metropolitan Water 
Board, not by large cities and by the ablest engineers, but through- 
out the cities and towns where pipe is bought and used as it is to- 
day, necessarily, a great deal of it, without the advice of any engineer. 
I believe that if these specifications are adopted and enforced, very 
much superior pipe will be obtained in such cases. If these speci- 
fications are adopted by this and other associations, such action will 
undoubtedly result in their adoption by the foundries. 

. . Now, in relation to higher requirements, I will say that that matter 
was considered, and it seemed to the Committee that those might be 
regarded as in the nature of pioneer requirements; for instance, 
the. sand blast, superior methods of coating and chemical require- 
‘ments, and all those things which can be readily asked for by any 
engineer, in addition to the requirements of these specifications. 
‘These specifications, perhaps, may be considered as a groundwork, a 
:basis, and any refinements which may be desirable — and all this 
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pioneer work is desirable and necessary — can be introduced in addi- 
tion, but it did not seem best to include them in a set of standard 
specifications which it is hoped will cover a wide range of practice. 

Then another point which has been raised, is as to the enforcement 
of these specifications. I should like to say that to make them of 
any value, it is of the utmost importance, if they are adopted by the 
Association and favored by the members, for us all to see that when 
we buy pipe the provisions of the specifications are carried out, so far 
as we can do so; because if we simply order the pipe, and say that it 
must conform to the specifications of the New England Water Works 
Association, and then pay no more attention to the matter, we shall 
get the same pipe that we are getting to-day without specification. 
But I believe, as I have said before, that if these specifications are 
adopted and enforced, we shall get in a majority of cases very much 
better pipe than we have had in the past. 

Mr. Epwarp V. Frencu. I understand that this question of the 
number of classes has already been discussed to a considerable extent 
by members of the Association, but Mr. Knowles has brought the 
matter up again and I should like to ask whether, if members of the 
Association would like to have these specifications become the stand- 
ard, it would not perhaps help them to win their way with the practi- 
cal foundrymen if there were fewer classes. It seems to me as if 
the difference is so small that if we could get down to a few classes 
the foundrymen would make those regularly, and then if an engineer 
should desire to shade those classes on his own best judgment he 
could do so. Perhaps I may not understand the matter aright, but 
my point is this, that when we have so many classes the different — 
superintendents and users of pipe may order first one class and then 
another, perhaps without any very great reason for their selection 
and distinction between the very small differences, with the result 
that the foundrymen will be a good deal bothered by these small 
shades of difference; and I wondered whether in the long run we 
could not get right down to tbree or four sizes which would represent 
good average practical conditions for the large majority of work, and 
then let the engineer, who is the man ordinarily to decide on these 
small differences, order any special size he wants, the specifications 
which the Association puts out representing something a little bit 
simpler. 

Mr. Gowinc. Mr. President, I think the Committee has got this 
down simple enough, and that really instead of shading these specifi- 
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cations at all they should be made more strict rather than less strict. 
As some of the previous speakers have said, let us make the specifi- 
cations as we think they ought to be, and the foundrymen will live 
up to them. Just as they have done as to other kinds of machinery, 
they will do as to cast-iron pipe. Let us make the specifications such 
as they ought to be, specify what we want to get, and see that we get 
it, and in a short time the foundrymen will be making pipe just 
exactly as we want it, and by and by we can add the sand blast 
and all these other things. 

Mr. Frencn. Mr. President, if I may say just one word more, I 
think the gentleman does not quite get my point. I have no doubt 
that we can get just what we want if we know what that is; but the 
question is whether from a commercial standpoint there is any real 
gain in splitting the thing up so fine that the foundrymen have to 
carry all these different sizes, and whether we are not really making 
it cost us more than it would if we would let them come right down 
to three or four sizes and put ail their energies right on to those. 
It is not a question of making our specifications better or more strict ; 
that has nothing to do with it. It is just a question of commercial 
expediency. Now, I have no interest in the foundries, but as a 
general proposition I think it is true that in any kind of specifications 
for standard work the fewer the number Of requirements the better. 
Of course if the commercial demands require so many sizes, all right, 
— that is something I don’t know about, — but apparently this mat- 


- ter of the number of classes has not yet been satisfactorily settled in 


every one’s mind, judging by what has been said here, and therefore 
I have ventured to bring it up again. 

Mr. Joun C. Wuitney.* As a matter of fact, Mr. President, it 
seems to me that these proposed specifications really simplify things 
for the foundrymen. As it has been in the past each water works of 
any size has had its own particular form of specifications, and the 
foundry people have been asked to bid on these special patterns 
which have been provided. Now, it seems to me that with these 
specifications the thing will be brought down to possibly five or six 
classes, and | should think that the foundrymen would really want a 
standard such as this is. 

Mr. Brackett. The gentleman suggested having three or four 
classes. For sizes as high as ten inches there are only five classes, — 
there is one additional class on the 4-inch, but I think it would be 


* Water Commissioner, Newton, Mass. 
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very seldom used,—and on classes above 10-inch the foundries 
seldom carry pipe in stock, so that the pipes would be made on orders 
in any case. | 

Mr. BENZENBERG. These classes, it must be borne in mind, can- 
not be adhered to for all time to come. Changes in the thickness of 
pipe will necessarily be made as the quality of material is improved. 
The higher the grade of metal used, the thinner the shell of the pipe 
necessary to resist the strain. Undoubtedly during the past few 
years the quality of the metal has been much improved upon, and as I 
think it will be recognized that the limit has not yet been reached, 
these improvements will continue for years to come, and, necessarily, 
the thickness of the pipe will have to change. There is no necessity 
of wasting material by putting as much of the improved material 
into a pipe as was required to meet a certain strain with the old 
material, when you can do it with perhaps two thirds or three quarters 
of the former thickness of the shell. It seems to me for that reason 
that these classes which specify the various thicknesses can be modi- 
fied before very long anyway, — just as soon as the foundries use a 
better quality of iron. They are now using a grade of iron with a 
tensile strength of from 24 000 to 28 000 pounds, whereas, perhaps 


only a few years back, the tensile strength was 16 000 to 18 000 
pounds, and naturally the shell does not need to be so thick now as 
formerly. That is the distinction, as I understand, in these specifi- 
cations, and they won’t be likely to hold very long anyhow. 


Mr. Gowing’s motion to accept the report of the Committee and 
to adopt the specifications as the standard of the New England 
Water Works Association, was put and unanimousiy adopted. 

Mr. SHERMAN. It seems to me it is not out of place at this time 
to suggest a vote of thanks to the Committee which has rendered us 
such able, and, I might say, distinguished service, and I therefore 
move that the thanks of the Association be given to Mr. Coffin and 
to Mr. Brackett and to Mr. Forbes. Tita 

Mr. Bracketr. Mr. President, as one member of the Committee 
I wish to say that I feel I have only done my duty as a member of 
the Association, and I do not think that the Association should pass 
a vote of thanks to any of its members. 

Mr. Corr. I believe that is the view of the Committee as a whole. 

Mr. Suerman. I will then withdraw the motion. 

Tue Presmwent. I think I may be permitted to say that the 
Association appreciates the work that this Committee has done. 
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PROCEEDINGS OF THE TWENTY-FIRST ANNUAL CON- 
VENTION. 


SEPTEMBER 10, 11, 12, 1902. 


Boston, Mass., 
September 10, 11, 12, 1902. 


The twenty-first annual convention of the Association was held at 
Boston, Mass., on Wednesday, Thursday, and Friday, September 10, 
11, and 12, 1902. The headquarters of the Association during the 
convention were at the Hotel Brunswick, and the meetings were held 
in the banquet hall of the hotel. 


The following members and guests were registered : — 


MEMBERS. 


Charles F. Allen, Francis E. Appleton, R. C. Bacot, Jr., M. N. Baker, 
Charles H. Baldwin, Lewis M. Bancroft, F. A. Barbour, Kenneth Allen, 
C. H. Bartlett, J. E. Beals, E. W. Bemis, G. H. Benzenberg, J. F. Bigelow, 
F. E. Bisbee, G. H. Bishop, J. W. Blackmer, W. L. Blossom, George Bowers, 
Dexter Brackett, E. C. Brooks, Fred Brooks, G. A. P. Bucknam, James 
Burnie, George Cassell, J. ‘I’. Cavanagh, G. F. Chace, E. J. Chadbourne, 
J. C. Chase, H. W. Clark, R. L. Cochran, W. F. Codd, F. C. Coffin, 
R. C. P. Coggeshall, D. W. Cole, M. F. Collins, B. I. Cook, H. A. Cook, 
F. H. Crandall, G. K. Crandall, J. W. Crawford, G. E. Crowell, A. W. 
Cuddeback, G. D. Curtis, J. M. Davis, C. E. Davis, A. O. Doane, L. S. 
Doten, E. R. Dyer, August Fels, B. R. Felton, C. R. Felton, J. N. Ferguson, 
G. W. Field, H. A. Fiske, Desmond FitzGerald, J. H. Flynn, F. F. Forbes, 
W.E. Foss, E. V. French, A. D. Fuller, S. De M. Gage, J. C. Gilbert, D. H. 
Gilderson, T. C. Gleason, A. S. Glover, W. J. Goldthwait, J. W. Goodell 
X. H. Goodnough, J. A. Gould, F. W. Gow, E. H. Gowing, J. W. Graham 
R. A. Hale, J. O. Hall, E. A. W. Hammatt, J. C. Hammond, Jr., L. M. 
Hastings, V. C. Hastings, L. E. Hawes, W. C. Hawley, Allen Hazen, F. W. 
Hodgdon, H. G. Holden, J. L. Howard, W. D. Hubbard, W. E. Johnson, 
E. J. Johnson, E. W. Kent, Willard Kent, Patrick Kieran, F. C. Kimball, 
Horace Kingman, Morris Knowles, C. F. Knowlton, E. S. Larned, R. S. Lea, 
A. A. Knudson, W. F. Learned, J. W. Locke, CS. Lord, H. A. Lord, D. B. 
McCarthy, F. A. McInnes, H. V. Macksey, A. D. Marble, A. E. Martin, 
W. E. Maybury, F. E. Merrill, Leonard Metcalf, H. A. Miller, J. T. Miller, 
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C. P. Moat, F. L. Northrop, P. D. O’Connell, C. B. Parker, W. W. Patch, 
W. Paulison, A. G. Pease, E. L. Peene, J. H. Perkins, T. F. Richardson, 
W. W. Robertson, P. P. Sharples, E. M. Shedd, C. W. Sherman, G. T. 
Staples, M. R. Sherrerd, M. A. Sinclair, H. E. Smith, J. Waldo Smith, G. H. 
Snell, H. T. Sparks, J. F. Sprenkel, G. A. Stacy, F. P. Stearns, N. W. 
Stearns, G. F. Swain, J. G. Tenney, R. J. Thomas, H. L. ‘Thomas, W. H. 

‘Thomas, J. L. Tighe, S. Everett Tinkham, D. N. Tower, C. K. Walker, 
C. S. Warde, R. S. Weston, William Wheeler, J. C. Whitney, W. P. Whitte- 
more, G. E. Wilde, I. I. Winslow, G. E. Winslow, E. T. Wiswall, L. R. 
Woods, E. P. Walters, C. J. Youngren. — 157. 


HONORARY MEMBER. 
F. W. Shepperd. — 1. 


ASSOCIATES. 


Ashton Valve Co., by C. W. Houghton; Barr Pumping Engine Co., by 
J. O. Cheever; Harold L. Bond & Co., by Harold L. Bond; Builders Iron 
Foundry, by F. N. Connet; Chadwick-Boston Lead Co., by A. H. Brodrick 
and C.N. Fairbairn; Chapman Valve Mfg. Co., by E.G. Howard and Edward 
F. Hughes; Charles A. Claflin & Co., by Charles A. Claflin; Coffin Valve 
Co., by H. L. Weston; Wm. V. Briggs; Garlock Packing Co., by Horace 
A. Hart; Hersey Mfg. Co., by Albert S. Glover, J. A. Tilden, and F. C. 
Hersey, Jr.; International Steam Pump Co., by A. M. Pierce; Henry F. 
Jenks; Kennedy Valve Co., by M. J. Brosnan; Lamb & Ritchie, by Henry 
F. Peck; Lead Lined Iron Pipe Co., by Thomas E. Dwyer; Ludlow Valve 
Mfg. Co., by H. F. Gould; Charles A. Moore, by F. T. Tapley; H. Mueller 
Mfg. Co., by Adolph Mueller; John M. Holmes; Jenkins Bros., by H. F. 
Fiske, H. C. White, and J. D. Stiles; Library Bureau, by W. H. Britigan; 
National Meter Co., by Charles H. Baldwin, W. P. Oliver, and J. G. Lufkin; 
Neptune Meter Co., by H. H. Kinsey and D. B. McCarthy; Norwood Engi- 
neering Co., by H. W. Hosford; Perrin, Seamans & Co., by Charles E. God- 
frey and James C. Campbell; Pittsburg Meter Co.. by T. C. Clifford; 
Rensselaer Mfg. Co., by Fred S. Bates; Edward Robinson; Ross Valve Co., 
by William Ross; A. P. Smith Mfg. Co., by A. P. Smith and W. H. Van 
Winkle; Sumner & Goodwin Co., by F. D. Sumner; Sweet & Doyle, by 
H. L. DeWolfe; Thomson Meter Co., by Henry C. Folger and 8. D. Higley ; 
Union Meter Co., by C. L. Brown, F. L. Northrop, and A. S. Otis; U. S. 
Cast Iron Pipe and Foundry Co., by Edward T.. Stuart; Walworth Mfg. Co., 
by George E. Pickering; R. D. Wood & Co., by Charles R. Wood; A. W. 
Chesterton & Co., by W. H. Greenwood; Stilwell-Bierce & Smith-Vaile Co., 
by F. H. Hayes. — 54. 

GUESTS. 

Michael Walsh (Water Commissioner), Yonkers, N. Y.; Mrs. W. H. Van 

Winkle, East Orange, N. J.; Mrs. T. C. Clifford, East Pittsburg, Pa.; S. B. 


Read, Engineering News, Boston, Mass.; Mrs. Helen M. Hawley and Mrs. 
Mary Stewart Miller, Wilkinsburg, Pa.; Mrs. Washington Paulison, Passaic, 


a 

1 
4 
4 


886 PROCEEDINGS. 


N.J.; James P. Bacon, Cambridge, Mass. ; George H. Partridge, Engineering 
Record, Boston, Mass.; Mrs. Adolph Mueller and Master William Everett 
Mueller, Decatur, Ill.; Mrs. Willard Kent, Narragansett Pier, R.I.; Edgar 
W. McCormack, Cuba; Fred C. Gifford and Hon. Murray D. Clement, 
Waltham, Mass.; Henry Eaton, Waltham, Mass.; John C. DeMello, New 
Bedford, Mass.; W.F. Whitman, Dedham, Mass.; Mrs. E. C. Brooks, Cam- 
bridge, Mass.; Herbert E. Whuttle, Knoxville, Tenn.; R. R. Swisher, 
Addison, Ohio; Mrs. F. N. Connet, Providence, R. I.; Mrs. W. H. Thomas, 
Hingham, Mass.; G. S. Walker, Dorchester, Mass. ; C.'I'. Hawley and Miss 
Fannie L. Billings, Cambridge, N. Y.; E. L. Arundel, Frank L. Weaver, 
H. C. Taft (Members Water Board), Lowell, Mass.; R. A. Thayer, Woon- 
socket, R. I.; E. C. Gerrish, ‘'ewksbury, Mass.; Mrs. George Bowers and 
Miss Ellen M. Weaver, Lowell, Mass.; Mrs. Lenor H. Knowlton, Miss A. M. 
Nightingale, Miss M. L. Gavin, Quincy, Mass.; Mrs. C. E. Davis, Upper 
Montclair, N. J.; Mrs. A. A. Knudson, New York City; Miss Helen F. 
Esmond and Mrs. D. B. McCarthy, Waterford, N. Y.; John Anderson, 
Binghamton, N. Y.; A. F. Hall, Marlboro, Mass.; Mrs. Charles S. Warde, 
Staten Island, N. Y.; Mrs. A. G. Pease, Spencer, Mass.; Mrs. C. W. Hough- 
ton, Boston, Mass.; Mrs. F. A. Houghton, Belmont, Mass.; Mr. M. C. Hyde, 
Springfield, Mass.; Mr. C. H. Allen, Boston, Mass.; Horace Ropes, South 
Framingham, Mass.; L. S. Cole, Kingston, Mass.; Fred A. Beals, Everett, 
Mass.; S. M. Spencer, Malden, Mass.; George A. Sanborn, William M. Col- 
lins, Lawrence, Mass.; Joseph ‘I’. Swan, Everett, Mass.; S. G. Johnson, 
Newton, Mass.; F. E. Hunter, W. F. Upham, and Miss J. M. Ham, West 
Newton, Mass.; Charles F. Merrill, Fred M. Hutchinson, Marion Merrill, 
W. E. Whitney, G. W. Snow, E. A. Binney, J. A. Durell, J. C. Taylor, 
Charles E. Childs, Fred S. Young, R. J. O'Malley, Thomas McNeill, and 
Harry Van Idinsture, Somerville, Mass.; H. B. Thoms, Mrs. James ©. 
Campbell, F. A. Morrison, C. B. Moore, Edward W. Howe, Edward M. 
Hartwell, Mrs. J. D. Stiles, F. E. Lenaue, Boston, Mass.; James A. Bailey, 
Jr., Member Metropolitan Water and Sewerage Board, Arlington, Mass. ; 
G. A. Winsor, Division Engineer, Metropolitan Water Works, South Fram- 
ingham, Mass. — 82. 

RECAPITULATION. 
Representatives of Associates . . . . . . 54 
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WEDNESDAY, SEPTEMBER 10. 


The convention was called to order at 11 a.m., by President Mer- 
rill, who said : — 
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The hour appointed for this meeting has now arrived, and I have 
to announce the opening of the twenty-first annual convention of 
the New England Water Works Association. 

We expected to have the pleasure this morning of listening to an 
address by his Honor Mayor Collins, but word has been received 
from him that it will be impossible for him to be with us, and we 
shall therefore be deprived of the pleasure which we had anticipated 
in listening to his remarks. I assure you, however, although I am 
not empowered to tender to you the customary official greeting of 
the city in which we are convened, that Boston extends to you a 
most cordial welcome, that the latchstring of hospitality is out for 
you in whatever direction you may wander, and that you are in the 
hands of friends whose endeavor it will be to see that this conven- 
tion is both pleasant and profitable to you. 

We have with us this morning a gentleman whom we have come 
to regard as a staadby, and who has assisted us on numerous other 
occasions; I take pleasure at this time in calling upon Ex-Mayor 
John O. Hai), of Quincy, to say a few words to you. 


Address of Welcome by Ex-Mayor John O. Hall, of Quincy. 


Mr. President and Ladies and Gentlemen, Members and Friends 
of the New England Water Works Association: I confess I hardly 
know just the word to say to you at this time. I anticipated listen- 
ing to the welcome of Mayor Collins, and I feel somewhat at a loss 
to know how to say the proper or fitting word. My only excuse for 
appearing before you is that I am willing and feel it my duty, as I 
always do, to respond to the request or command of my superiors. 
When our President requested me to say something this morning I 
hesitated at first ; but thinking it might possibly relieve him somewhat 
of his embarrassment in the absence of the mayor, I consented to 
spend a few moments in trying to voice, if I might, something of the 
thoughts and feelings which fill our minds as we are here assembled. 

Certainly Boston has for you, I know, a gracious welcome, and if 
the duties of its chief official do not permit him to be present to 
express it, I think you will be sure before the week ends that Boston 
does welcome you and that you will find, wherever you may go, she 
offers you every inducement and every encouragement to be bright 
and merry. I know how difficult it is sometimes when we meet in 
an assembly like this to throw off the labors and responsibilities and 
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burdens of life. We can come together for conference, we can 
grasp the glad hand, but back of it all and over it all there still rest 
the responsibilities of life, public and private, social and mercenary. 
But for a little while, at any rate, let us try to draw the curtain over 
all that, and for the present to enjoy ourselves to the limit; and I 
assure you that so far as I am personally concerned it will be my duty 
and pleasure, so far as I am able, to assist in every way possible in 
promoting the enjoyment of this occasion. 

To my mind the power and the benefit of these conventions can- 
not be overstated or overestimated; and an obligation, it seems to 
me, rests upon every member of the organization to participate 
heartily in our duties and pleasures. It is the rubbing- together, it 
is the sense of companionship, that gives us strength for carrying 
the burdens of life and its duties, and in such gatherings as this 
many things that trouble us and perplex us are oftentimes rolled 
away. You know how sometimes we will wake up in the night with 
a deep sense of oppression because of some responsibility, and how 
we will lie awake, perhaps, and toss and plan and figure the thing 
out, but when daylight comes the perplexity is all gone and the 
thing does not look at all as it did in the night. It is not half as 
ponderous and not half the bugbear it appeared to be. And it is 
just the same when we come into a convention of this kind. We 
say we will lock up our desks and we will drop our cares for a few 
days anyway, and we make a file of our papers and put them out 
of sight and come here and meet our neighbors and friends ; and we 
discuss and we confer, we hear of their projects, and we try to help 
each other out of our difficult places, and when we go back and 
open our desks and take out our papers and take up our work again 
we find that our difficulties have solved themselves, matters have 
all been straightened out, and the things which seemed so burden- 
some to us before are now disposed of with ease and dispatch. 
You know the statement is made that there is no friendship that is 
so thoroughly cemented as the friendship which is formed over the 
broken bread. And so, when we get together in a convention like 
this, it makes us glad to be alive, and it. simplifies our duties and 
helps us in every way. I trust that this will be the result of this 
meeting, and that when the week closes and we are obliged to say 
farewell, we will say that it has been the --~ct helpful and most en- 
joyable convention that the New England Water Works Associa- 
tion has ever held. ; 
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New Memsers ELeEcrep. - 


The Secretary read the following names of applicants for mem- 
bership, who were recommended by the Executive Committee : — 


For Resident Member. 

H. V. Macksey, Boston, Division Superintendent, Street Depart- 
meat. 

Edward Phillip Walters, Boston, Biologist Metropolitan Water 
and Sewerage Board. 

Fred J. Taylor, Westboro, Chief Engineer and Superintendent 
of Water Works at the Westboro Insane Hospital. 

William E. Johnson, West Hartford, Conn., Assistant Engineer, 
Hartford Water Works, and Engineer for the Board of Water Com- 
missioners of Hartford. 


For Non-Resident Member. 

Joseph T. Miller, Edgewood, Pa., with Pennsylvania Water 
Company. 

John W. Hill, Philadelphia, Pa., Chief Engineer Bureau of 
Filtration. 

I. A. Canals, Civil Engineer, Santurce, Porto Rico, City Engi- 
neer of San Juan. 

For Associate. 

The Stillwell-Bierce & Smith-Vaile Co., Boston, Steam and Power 
Pumping Machinery, Feed-water Heaters, Water Wheels, etc. 

John M. Holmes, Philadelphia, Salesman. 

Jenkins Bros., Boston, Manufacturers of Jenkins Bros.’ valves, 
pump valves, and Jenkins’ ‘*‘ 96” sheet packing and other steam 
specialties. 


On motion of Mr. Brackett, the Secretary was directed to cast 
the ballot of the Association for the applicants, which he did, and 
they were declared elected. 

The Secretary read the following communication : — 


Boston, September 10, 1902. 

To THE EXECUTIVE COMMITTEE OF THE NEW ENGLAND WATER WorRKS 
ASSOCIATION. — 

Gentlemen; — ‘The constitution of our Association provides for the elec- 

tion to honorary membership of men eminent in work connected with hy- 
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draulic engineering or water supply. We have among our members one 
who for many years has been eminent in his profession, who has been 
intimately connected with some of the most important questions relating 
to water supply which have been under consideration in the United States. 
I refer to Mr. Alphonse Fteley, formerly Chief Engineer of the Croton 
Aqueduct Commission, and for many years connected with the engineering 
department of the Boston Water Works. 

Mr. Fteley has taken a deep interest in this Association, and although 
always very busy and not physically strong, he has at considerable personal 
inconvenience on several occasions given the Association the benefit of his 
long and varied experience. On account of failing health Mr. Fteley has 
for several years not been able to continue the practice of his profession, 
but I kuow that he still takes an interest in all questions relating to water 
supply as well as in this Association. I believe that the grade of honorary 
membership in our Association should be given only to men eminent in 
their profession, and I also believe that no more fitting candidate for that 
grade of membership can be found than Mr. Alphonse Fteley, who I sug- 
gest be elected an honorary member of the Association. 

Respectfully yours, 


DEXTER BRACKETT. 


The Secretary stated that the letter had been considered by the 
Executive Committee, and that the committee hed unanimously 
voted to recommend Mr. Fteley for honorary membership. 

On motion of Mr. Robert J. Thomas, the Secretary was directed 
to cast the ballot of the Association in favor of the election of 
Mr. Fteley as an honorary member, and this having been done, he 
was declared elected. 

The meeting then adjourned till 2 p.m. 


At the afternoon session the Hon. J. O. Hall, Ex-Mayor of 
Quincy, Mass., read a paper entitled, ‘*‘ Duties of Municipalities 
Regarding Water Supply.” It was discassed. briefly by Messrs. 
Freeman C. Coffin and M. N. Baker. . 

Mr. Freeman C. Coffin, Chairman of the Committee on ‘‘ Stand- 
ard Specifications for Cast-Iron Pipe,” submitted the report of the 
committee. It was discussed by Messrs. Leonard Metcalf, Charles 
W. Sherman, Dexter Brackett, a member of the committee, Morris 
Knowles, G. H. Benzenberg, W. C. Hawley, F. N. Connet, Robert 
S. Weston, Edward V. French, and John C. Whitney; and on 
motion of E. H. Gowing the report was accepted and the specifica- 
tions adopted as the standard of the New England Water Works 
Association. 
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At the evening session Mr. Frederic P. Stearns, Chief Engineer of 
the Metropolitan Water and Sewerage Board, gave an illustrated 
talk on ‘* Recent Construction on the Metropolitan Water Works” ; 
and Mr. Horace G. Holden, Superintendent, Nashua, N. H., read a 
paper on ‘* The Water Supply of Nashua, N. H.” 


Tuurspay, SEPTEMBER 11. 


At the opening of the morning session the following named were 
elected members of the Association : — 


Non-Resident Member. 


A. A. Knudson, New York, Electrical Engineer, engaged in in- 
vestigation of the effects of electrolysis upon water-piping systems. 


Associates. 


Wm. V. Briggs, New York, Cast-iron and Wrought-iron Pipe, 
Supplies, ete. 

Wm. H. Greenwood, Everett, Mass., Railway, Steamship, Mill 
and Water-works Supplies. 


A paper giving a description of a new turbidimeter, contributed 
by Charles Anthony, Jr., Civil Engineer, Glenview, Hereford, Eng- 
land, was read by Charles W. Sherman. Remarks were made upon 
the subject of the paper by Messrs. Allen Hazen, F. N. Connet, 
and C. W. Sherman. 

Mr. C. W. Sherman called attention to the fact that the constitu- 
tion of the Association provides that at a business meeting during 
the annual convention a committee shall be appointed or elected, in 
such manner as the meeting shall see fit, to nominate officers for the 
ensuing year, and moved that the President be empowered to ap- 
point such a committee. The motion was adopted, and the Presi- 
dent appointed Messrs. Desmond FitzGerald, F. H. Crandall, Byron 
I. Cook, Joseph E. Beals, and V. C. Hastings as the committee.* 

Mr. H. W. Clark, Chemist, Massachusetts State Board of Health, 
then read a paper on ‘‘The Removal of Color and Odor from 
Water.” 

The next business was the report of the Committee on ‘* Appor- 
tionment of Charges for Private Fire Protection and the Means of 


* Mr. FitzGerald having declined to serve, the President subsequently appointed Mr. 
George F. Chace in his place. 
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Controlling the Supply Thereto.”. Mr. -F. H. Crandall, Chairman of 
the committee, reported that they had been unable to agree, and 
submitted a brief report in behalf of Messrs. Walker, Hammond, 
and himself; Mr. Edward V. French submitted a report concurred 
in by Messrs. Cook, Fiske, and himself; and Mr. John C. Chase 
presented an individual report. 

Mr. Washington Paulison moved that Mr. Crandall’s report be 
received and approved by the Association. The several reports were 
discussed by Messrs. Allen Hazen, W. C. Hawley, Frank C. Kim- 
ball, and R. C. P. Coggeshall, and the various members of the com- 
mittee elaborated their positions. 

Without action upon the report, upon motion of Mr. R. J. Thomas, 
the convention adjourned until 2 Pp. m. 

Upon reassembling, Mr. Fred Brooks moved that the three reports 
be received and printed. The motion was seconded and adopted. 

Mr. F. H. Crandall moved that the-Chair appoint a committee of 
three water-works men, residing within fifty miles of one another, 
and within one hundred miles of Boston, to take. up the question of 
Private Fire Services with committees of other societies. The motion 
was adopted. 

Subsequently, on motion of Mr. F. C. Kimball, this vote was 
reconsidered. Mr. Kimball then presented a motion that the Presi- 
dent appoint a committee of three, whose duty it shall be to ask for 
the appointment of and to confer with similar committees from the 
American Water Works Association, and other kindred associations, 
and also with the various underwriters’ associations, to agree, if pos- 
sible, upon some adequate means of controlling private fire supplies 
acceptable to all parties concerned, including therein all questions 
relating to charges therefor and similar matters. Mr. Crandall hav- 
ing accepted this ‘as a substitute for his original motion, it was 
adopted. 

_On motion of Mr. Thomas, the commiitee was honorably dis- 
charged. 

Mr. Allen Hazen, Civil Engineer, New York City, read a paper 
entitled, ‘«The Physical Properties of Water.” Mr. R. S. Weston 
discussed at some length the matters suggested by the paper. 

;oMr. Charles W. Sherman submitted, on behalf of the Committee 
on Uniform Statistics, its report. Dr. E. M. Hartwell, Secretary of 
the Boston Statistics Department, addvessed the convention upon 
the subject of uniform statistics, after which, on motion of Mr. F, 
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H. Crandall, the report of the committee was accepted and its 
recommendations adopted. The committee was continued. 

Mr. Henry F. Jenks, of Pawtucket, submitted the following report 
on Exhibits : — 


List of Exhibitors at the Twenty-first Annual Convention. 


Haro_tp L. Bonp & Co., Water Works Supplies, Boston. 

CHARLES A. CLAFLIN & Co., Water Works Supplies, Boston. 

COFFIN VALVE COMPANY, Boston. 

GARLOCK PACKING COMPANY, Boston. 

HERSEY MANUFACTURING COMPANY, Meters, Boston. 

HEnrY F. JENKS, Drinking Fountains, Pawtucket, R. I. 

LaMB & RitcuiE£, Tin Lined Iron Pipe, Cambridge, Mass. 

LEAD LINED IRON PIPE COMPANY, Wakefield, Mass. 

H. MUELLER MANUFACTURING COMPANY, Water Works Supplies, De- 
eatur, Il. 

NATIONAL METER COMPANY, Meters, New York City. 

NEPTUNE METER COMPANY, Meters, Long Island City, N. Y. 

PERRIN, SEAMANS & Co., Water Works Supplies, Boston. 

PITTSBURG METER COMPANY, Meters, East Pittsburg, Pa. 

EDWARD ROBINSON, The Wells Light, New York. 

A. P. SMITH MANUFACTURING ComMPaNY, Tapping Machines, Newark, 
N. J. 

SUMNER & GOODWIN COMPANY, Water Works Supplies, Boston. 

SWEET & DOYLE, Vincent Valves, Boston. 

THOMSON METER COMPANY, Meters, Brooklyn, N. Y. 

UNION WATER METER COMPANY, Meters, Worcester, Mass. 

WALWORTH MANUFACTURING COMPANY, Water Works Supplies, Boston. 

JENKINS BROTHERS, Valves, Packing, etc., Boston. 

N. W. STEARNS, Water Filter, Roxbury, Mass. 

F. W. Gow, Meter Testing Apparatus, Medford, Mass. 

STILLWELL-BIERCE & SMITH-V AILE COMPANY, Pumps, Dayton, Ohio. 

A. W. CHESTERTON & CO., Water Works Supplies, Boston. 

LIBRARY BuREAU, Card Filing Devices, Boston. 


The report was accepted. 
The following new members were elected : — 


Resident Members. 


John W. Lynch, Brookline, Engineer at Pumping Stations Bos- 
ton and Metropolitan Water Works. 

Harold K. Barrows, Assistant Professor of Civil Engineering at. 
the University of Vermont, Burlington, Vt. 
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Associate. 
Library Bureau, Boston, Makers of Card Index Systems. 


Tue Presment. This concludes the more formal proceedings of 
this convention, to-morrow being devoted to our excursion. Person- 
ally, and I think I may say in behalf of the entire official staff, I 
desire to thank you for the interest which you have manifested in 
our work by your attendance at the meetings, and for the support 
and encouragement which you have given your officers in the per- 
formance of their duties. If there is no other business to come 
before the meeting we will now adjourn. 

The convention then adjourned until evening. 

At the evening session, Mr. Desmond FitzGerald, Engineer Sud- 
bury Department, Metropolitan Water Works, gave an illustrated 
talk on ‘* What an Engineer Saw in Venice.” 

Mr. R. C. P. Coggeshall, of New Bedford, gave an historical 
address, ‘‘ Twenty Years After: A Retrospect.” 


EXCURSION TO METROPOLITAN WATER WORKS. 


Fripay, SepreMBER 12, 1902. 


Friday, September 12, was devoted to a visit to the Wachusett 
Dam and North Dike, at Clinton, and the Weston Aqueduct and 
Reservoir in Wayland and Weston. A special train, furnished by 
the courtesy of the Boston & Maine Railroad Company, left the 
North Union Station at 8.45 a.m., and arrived at the dam at Clinton 
about 10 a.m. After inspecting the work at the dam, the party 
walked to the North Dike, a distance of about one mile, where the 
soil which is being stripped from the reservoir is being deposited. 
A short distance below the dam a tunnel and the pedestals for a 
viaduct on the re-location of the Central Massachusetts Railroad 
may be seen. 

The party returned to the dam and took the train promptly at 
11.40 a.m., for Wayland, where it arrived at 12.25 p.m. Lunch was 
served at the Town Hall in Wayland. After lunch the Association 
was called to order by the President, and upon motion of Mr. Cogges- 
hall the thanks of the Association were voted to the Boston & Maine 
Railroad Company and to the Metropolitan Water and Sewerage 
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Board, for courtesies extended. At 1.30 p.m. barges were taken for 
a drive of about twelve miles along the line of the Weston Aqueduct. 
The laying of riveted steel pipe seven feet in diameter, the con- 
struction of the masonry aqueduct and of the Weston Reservoir 
were inspected. At the crossing of the Charles River the construc- 
tion of a coffer dam, which is to be used in laying three lines of 
60-inch pipes under the river, was seen. The party returned to 
Boston on a train leaving Auburndale at 5.45 p.m., reaching Boston 
at 6.12 P.M. 

The program and statistics relating to the works visited are as 
follows : — 


Commonwealth of Massachusetts. 


METROPOLITAN WATER WORKS. 


VISIT OF THE NEW ENGLAND WATER WORKS ASSOCIATION TO THE 
WACHUSETT DAM AND DIKE AND TO THE WESTON AQUEDUCT, RES- 
ERVOIR, AND PIPE LINES, FRIDAY, SEPTEMBER 12, 1902. 


The forenoon program includes an inspection of the work at the Wachu- 
sett Dam, at the North Dike, and along a portion of the relocation of the 
Central Massachusetts Railroad in the vicinity of the dam. The party will 
arrive at the dam at about 10.00 a.M., and will start to walk from the dam 
to the North Dike at 10.30. The trip to the North Dike will extend only to 
the middle of the easterly portion, and the party will return without delay, 
reaching the dam again about 11.15. 

The remaining time can be spent in examining the tunnel and other work 
on the relocation of the railroad a short distance below the dam, and in 
further inspection of the dam. 

Those who wish to see the central power plant which furnishes com- 
pressed air for all operations at the dam, quarry, and tunnel, and the quarry 
from which stone for the dam is obtained, can do so by omitting the trip to 
the North Dike, and after visiting these works they may take the train at 
11.50, at the platform on the Central Massachusetts Railroad just west of 
the power station. 

The train will leave the dam promptly at 11.40 a.m. 


The afternoon program includes an inspection of points of interest on 
the easterly half of the Weston Aqueduct and of a portion of the pipe 
line which is to convey water from the aqueduct to a point near Chestnut 
Hill Reservoir. 

Opportunity will be given to inspect the laying of riveted steel pipe 74 
feet in diameter, the construction of the masonry aqueduct with special 
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appliances for crushing, screening, and mixing concrete at Section 11, the 
construction of the Weston Reservoir, the building of a coffer dam which 
is to be used in laying three lines of 60-inch cast-iron pipes under the 


Charles River, and pipe ‘laying in the Newton Boulevard. 


STATISTICS. 
Wachusett Dam. 
Length of main dam between terminal structures ...... 


Height of top of main dam above full-reservoir level .... 
Maximum height of dam above rock foundation, about . 
Present height of dam above rock foundation, about . . 
Maximum thickness of dam at bottom, about ........ 
Thickness of dam at full-reservoir level ......... 
Maximum depth of waterabovedam .......... 


850 feet. 
450 feet. 
20 feet. 
+ 205 feet. 
- 85 feet. 
- - 185 feet. 
2 feet. 


+ + « « «129 feet. 


Masonry required fordam ..... eee eee ee + 28000 cu. yds. 
Contractor. .......... McArthur Brothers Company, of Chicago. 


In charge of work for contractor... . . . Winston Brothers and Locher. 


Amount of contract........ 


+ $1 603 635. 


The air-compressing plant includes: two double Rand compressors, oper- 
ated by two compound, condensing Corliss engines of 500 horse-power 


each. 


The two Lidgerwood cableways at the dam have each a span of 1,150 
feet, and a capacity of 8 tons. The easterly and westerly movable towers 


which support the cableways are, respectively, 60 and 90 feet in length. 


North Dike. 


Height to full-reservoir level at deepest place ........ 
Maximum width of base. 


- - . 65 feet. 
« 1980 feet. 


Area covered by dike ....... ccs meres, 
Total length of cut-off trench ........00. ++... 9556 feet. 
Length of cut-off trench excavated to solid rock ........ 3124 feet. 


Length excavated to fine sand... 


+ + 6432 feet. 


Length of cut-off trench where sheet piling was driven .... 5245 feet. 


Wachusett Reservoir. 


Area of watershed... ee ee ee ee 118.23 8q. miles. 


Elevation of water level of full reservoir above Boston 

city base (low tide) .... 
Water surface, 4 195 acres, or . 
Total contents 
Length ....... 
Maximum width . . 
Maximum depth .. 
Average depth... 


Total length of shore, not ineluding islands ......... . .35.4 miles. 
Length of railroad flooded .........+++.+++e+s-+.. 6.56 miles. 


19.21 miles. 
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The land required for this reservoir contained 6 large mills, 8 school- 
houses, 4 churches, and about 360 dwelling-houses occupied by upwards of 

700 people. 

The buildings, vegetation, and surface soil are being removed from the 
reservoir. The soil has been removed from about two thirds of the area of 
the reservoir, and at the end of this year the area stripped will be about 
four fifths of the whole. 


Relocation of Central Massachusetis Railroad. 


The new line of the railroad is to leave the present line just west of the 
bridge over the New York, New Haven & Hartford Railroad at West 
Berlin, and it will run so as to pass over the valley of the Nashua River 
just below the dam, then continuing along the shore of the reservoir to the 
North Dike, and across the dike behind its crest to a junction with the 
Worcester, Nashua & Portland Division of the Boston and Maine Railroad, 
which it will follow to Oakdale. 

There is unusually heavy work on the line of the railroad, including a 
tunnel 1 063 feet long on the easterly side of the Nashua River, a viaduct 
917 feet long across the valley of the river, with a maximum height above 
the bed of the river of 132 feet, and a rock cut having a maximum depth 
of 60 feet on the westerly side of the river. 


Weston Aqueduct. 


The aqueduct, starting at the Sudbury Dam, runs easterly for a total 
distance of 13.44 miles, through the towns of Southboro, Framingham, 
Wayland, and Weston, to the high land a short distance west of the Charles 
River nearly opposite Norumbega Park. 

For the first 3} miles it was’feasible to obtain a fall of 4 feet in 5 000, 
while for the remainder of the distance down to the reservoir only 1 foot 
in 5 000; consequently the aqueduct, although everywhere of a daily capac- 
ity of 300 000 000 gallons, is of different sizes, the upper portion being 10 
feet wide by 9 feet 3 inches high, and the lower portion 13 feet 2 inches 
wide by 12 feet 2 inches high. 

The aqueduct is constructed chiefly of concrete masonry, but the lower 
half has a lining of one course of brick masonry. 


There are several special sections, as follows : — 


Three 5-foot cast-iron pipe-lines from Sudbury Dam to head-house. 

One 7}-foot riveted steel pipe-line across the Sudbury River and Happy 
Hollow valleys, having, respectively, lengths of 3 603 and 1 123 feet, to 
be supplemented in the future by two additional lines. 

Five tunnels to be lined with Portland cement concrete, and having a total 
length of 2.30 miles. 

An open channel } of a mile long, in Weston, just above the reservoir. 


The estimated cost of the aqueduct, including the reservoir, is about 
$3 200 000. 
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Weston Reservoir. 


The Weston Reservoir and open channel leading to it have a total length 
of about a mile, and for this distance the masonry aqueduct will be 
omitted. 

The lower end of the reservoir is rather more than a mile above the ier- 
minus of the aqueduct. It is constructed for the purpose of equalizing the 
flow of water and preventing the aqueduct from being surcharged toward 
its lower end. 

The area of the reservoir is 60 acres, or just half that of Chestnut Hill 
Reservoir. 

The minimum depth will be 11 feet and the maximum depth 28 feet. 

The surface of the reservoir will be 200 feet above mean low water, mak- 
ing it 37 feet above Spot Pond and 66 feet above Chestnut Hill Reservoir. 

The dam will be constructed of earth, with a core-wall of concrete 
masonry resting upon rock. 

Drains will convey all polluted and nearly all other local water past the 
reservoir into the brook below it. 


Supply Pipe Lines. 

From the terminal chamber of the aqueduct, the water is to be distribu- 
ted to different points in the Metropolitan Water District through cast-iron 
pipes running in different directions. 

One line of pipes is now being laid through the city of Newton, much of 
the way through the Newton Boulevard, as far as Chestnut Hill Reservoir, 
where it will connect with existing pipes. This line, which is 7.4 miles 
long, is 60 inches in diameter from the terminal chamber to the easterly 
side of the Charles River, and 48 inches in diameter for the remaining 
distance. 


NoveMBER MEETING. 


Hore, Brunswick, Boston, 
November 12, 1902. 
President Frank E. Merrill in the chair; Willard Kent, Secretary. 
The following members and guests were in attendance : — 


MEMBERS. 


Charles H. Baldwin, L. M. Bancroft, J. E. Beals, George Bowers, Dexter 
Brackett, E. C. Brooks, Fred Brooks, G. F. Chace, J. C. Chase, F. C. Coffin, 
R. C. P. Coggeshall, L. E. Daboll, L. S. Doten, J. N. Ferguson, H. F. Gibbs, 
Albert S. Glover, Amos A. Gould, John O. Hall, V. C. Hastings, T. G. 
Hazard, Jr., H. G. Holden, Willard Kent, G. A. Kimball, L. P. Kinnicutt, 
Cc. F. Knowlton, A. E. Martin, F. E. Merrill, H. V. Macksey, F. L. North- 
rop, J. H. Perkins, W. W. Robertson, E. M. Shedd, C. W. Sherman, G. ‘I’. 
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Staples, G. A. Stacy, R. J. Thomas, H. L. Thomas, W. H. Thomas, D. N. 
Tower, G. W. Travis, W. H. Vaughan, R. 5S. Weston, G. E. Winslow. — 43. 


ASSOCIATES. 


Ashton Valve Co., by C. W. Houghton; Barr Pumping Engine Co., by 
William McLaughlin; Harold L. Bond & Co., by Harold L. Bond; Builders 
Iron Foundry, by F. N. Connet; Chapman Valve Mfg. Co., by Edward F. 
Hughes; Charles A. Claflin & Co., by Charles A. Claflin; Coffin Valve Co., 
by H. L. Weston; A. W. Chesterton & Co., by W. H. Greenwood; Hersey 
Mfg. Co., by Albert S. Glover and Francis C. Hersey, Jr.; Lead Lined Iron 
Pipe Co., by Thomas E. Dwyer; Ludlow Valve Mfg. Co., by H. F. Gould; 
National Meter Co., by Charles H. Baldwia and J. G. Lufkin; Neptune ~ 
Meter Co., by H. H. Kinsey; Perrin, Seamans & Co., by James C. Campbell ; 
Thomson Meter Co., by S. D. Higley; Union ‘Water Meter Co., by Frank 
L. Northrop; United States Cast Iron Pipe and Foundry Co., by W. B. 
Franklin. — 19. 


GUESTS. 

W. A. Daggett, Jr., Natick, Mass.; J. F. Gleason, Quincy, Mass.; George 
H. Partridge, Engineering Record, Boston, Mass.; Prof. Ira N. Hollis, Har- 
vard University, Cambridge; Prof. Edward F. Miller, Massachusetts Insti- 
tute of Technology, Boston. —5. 

(Names counted twice. — 3.) 


The Secretary read the names of the following applicants for 
membership, who were recommended for election by the Executive 
Committee : — 

For Resident Member. 


George A. Sanborn, Superintendent, Essex Company, Lawrence, 
Mass. 

Harry E. Barnard, Chemist, State Board of Health, Concord, N. H. 

D. A. Heffernan, Superintendent of Water Works, Milton, Mass. 


For Non-Resident Member. 


Robert E. Horton, Hydrographer, U. S. G. S., Utica, N. Y. 

John W. Alvord, Civil Engineer, Chicago, Ill. 

David Dexter Clarke, Engineer of Water Committee, Portland, 
Ore. 

J. H. Ince, Assistant to President, Western New York Water Co., 
Buffalo, N. Y. 

William R. Conard, Inspector of Materials, Burlington, N. J. 

R. O. Wynne-Roberts, Water Engineer to the City of Capetown, 
South Africa. 
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On motion the Secretary was directed to cast the ballot of the 
Association for the applicants, which he did, and they were declared 
elected. 

A letter from Mr. Alphonse Fteley, accepting his election as hon- 
orary member, was read by the Secretary. 

The President announced his appointment of Messrs. F. H. Cran- 
dell, R. J. Thomas, and Elbert Wheeler, as the Committee on Private 
Fire Services, in accordance with a vote passed at the convention in 
September. 

Prof. Ira N. Hollis, of Harvard University, was introduced, and 
- gpoke on the economic use of fuel in steam plants. Prof. L. P. 
Kinnicutt, in discussion, spoke of the chemist’s views of combustion 
and of some chemical methods of attaining high temperatures. 

Prof. Edward F. Miller, of the Massachusetts Institute of Tech- 
nology, read a paper on ‘The Sulphurous Anhydride Waste-heat 
Engine.” 

Adjourned. 


MEETINGS OF THE EXECUTIVE COMMITTEE. 


The Exe: utive Committee met before the meeting of the Associa- 
tion on September 10; present, President Merrill, Messrs. Kent, 
Brooks, Bancroft, Hammond, Holden, Stacy, Thomas, C. W. Sher- 
man,and Walker. Applications for membership were approved. A 
letter was received from Mr. Dexter Brackett, suggesting the election 
of Mr. Alphonse Fteley as an honorary member of the Association. 
It was voted that the Executive Committee recommend the election 
of Mr. Fteley as an honorary member. 

Adjourned. 


The Executive Committee met at Tremont Temple, on October 16, 
1902. The question of the place for holding the November meeting 
was raised, and after discussion it was unanimously voted that it be 
at the Hotel Brunswick. 

The editor, Mr. Sherman, brought up the question of a general 
index to the Journat. He said that for more than two years he has 
been trying to prepare such an index, but had not yet succeeded in 
making much progress. It was voted that Mr. Sherman be author- 
ized to confer with the Library Bureau regarding the preparation of 
such an index. 

Adjourned. 
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The Executive Committee met at Tremont Temple, at 11.30 a.m. ; 
present, President F. E. Merrill, Secretary Willard Kent, and 
Messrs. Brooks, Thomas, Holden, Bancroft, C. W. Sherman, and 
Stacy. Nine applications for membership were approved. The 
Editor, Mr. Sherman, reported the result of his conference with the 
Library Bureau, regarding the preparation of a general index to the 
JOURNAL, and it was voted that he be authorized to have such an 
index prepared and printed. 

Adjourned. 


After the meeting of the Association on November 12, the Execu- 
tive Committee again came together and voted unanimously to hold 
all the winter meetings at the Hotel Brunswick. 

Adjourned. 
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OBITUARY. 


Grorce A. Horcukrn, superintendent of the Bureau of Water, 
Rochester, N. Y., died in that city on October 6, 1902. 

Mr. Hotchkin was born in Caledonia, N. Y., in 1853, but his 
parents removed to Rochester while he was an infant. He was edu- 
cated in the Rochester schools, and fitted himself for the profession 
of civil engineering. In 1874 he began work on the engineering 
force in connection with the first conduit from Hemlock Lake, and, 
with the exception of three or four years spent in contracting work, 
had been connected with the water department of Rochester con- 
tinuously since that date. He became superintendent on January 
1, 1900. His long experience in the department had familarized 
him with all its details, and he was regarded by superiors and sub- 
ordinates alike as a faithful and capable official. 

He was stricken suddenly while dining at the Whist Club, in com- - 
pany with City Engineer Fisher, and lived but little more than an 
hour. He is survived by his wife. 

The following resolution was adopted by the heads of the city 
departments : — 


Death has struck down without notice our comrade and genial com- 
panion, George A. Hotchkin, superintendent of water works. It is fitting 
that we should voice the sentiment which we all feel, that Rochester has 
lost an able, honest, and efficient official and a good citizen, and we have 
lost a liberal-minded, kind-hearted friend. We extend to his dearly beloved 
wife our heartfelt sympathy in this her direst bereavement. 


Mr. Hotchkin was elected a member of the New England Water 
Works Association on June 18, 1900. 
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BOOK NOTICES. 


‘*The Municipal Year Book, 1902; Giving the Population, Assessed 
Valuation, Principal Officials, and Ownership of Public Utilities, also In- 
formation regarding the Water Supply, Sewerage, Street Cleaning, Street 
Sprinkling, Garbage, Fire and Underground Electric Service in all Incor- 
porated Places in the United States, and in all New England Towns of 
3.000 Population and Upwards by the Census of 1900. With Summaries 
and Editorial Discussion.” Edited by M. N. Baker, Ph.B., C.E., Asso- 
ciate Editor of Engineering News, Editor of the Manual of American Water 
Works, etc. Engineering News Publishing Co., New York. $3.00. 

This is indeed “ an encyclopzdia of municipal news and statistics.” The 
various statistics listed in the sub-title are given briefly for each city or 
town in the body of the book, and, in addition, the information of most gen- 
eral interest is tabulated or summarized in the introduction, and so ar- 
ranged as to show the extent of municipal and private ownership of the 
several public utilities. A table of water purification plants, showing 
for each municipality where the water is purified, the kind of purification, 


ownership of works (whether public or private), and population may be 
noted as an example of especial interest to Association members, and typi- 
cal of the manner in which information has been summarized for ready 
reference and for comparison. 


“The Graphical Solution of Hydraulic Problems; Treating of the Flow 
of Water through Pipes, in Channels and Sewers, over Weirs,” ete. By 
Freeman C. Coffin, M. Am. Soc. C. E. Second edition, revised and en- 
larged. John Wiley & Sons. New York. 

This valuable hand-book is already well known and generally appre- 
ciated. It contains tables and diagrams by which all the ordinary hydraulic 
problems may be quickly solved with explanatory text. The second edition 
has been enlarged by the addition of several new diagrams and a brief dis- 
cussion of the flow of water in riveted steel pipes. 
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METER 


IS RECEIVING THE HIGHEST COMMEN- 
DATION IN ALL SECTIONS OF 
THE COUNTRY 


Have You Given It a Trial? 


343,000 


CROWN—EMPIRE—NASH—GEM 
~METERS_IN_USE 


-NATIONAL METER COMPANY. 


84 AND 86 CHAMBERS STREET, NEW YORK. 


818 DEARBORN STREET, 159 FRANKLIN STREET, SARACEN CHAMBERS, 


M. J. S. D. 
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ADVERTISEMENTS 


Che 
Gas 
Criplex Pump 


Cown Village 
Water Works and 
Pumping Service 


Zan be adapted for either Gas or 
Gasolene 


National Meter Company 
$4-86 Chamber's Street 
Dew York 


Chicago Boston 
318 Dearborn Street 159 Franklin Street 
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Saracen Chambers 

M. J. S. D. 
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ADVERTISEMENTS. 


HERSEY DISC METER 


HERSEY ROTARY METER 


HERSEY TORRENT METER 


The above are trade names given to the WATER METERS 
of our manufacture. 

A full description of each type can be found in our illustrated 
catalog, which we would be glad to supply you if you are in- 
terested. 

Over 15 years’ experience in the manufacture of WATER 


Over 1100 cities and towns using our meters. 


HERSEY MANUFACTURING CO. 
MAIN OFFICE AND WORKS, SOUTH BOSTON, MASS, 


NEW ENGLAND OFFICE, TREMONT TEMPLE, BOSTON. 


‘NEW YORK, 220 Broadway. CHICAGO, 224 Lake Street. 


D. M. J. 
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ADVERTISEMENTS. 


UNION WATER — 
METER CO., 
WORCESTER, MASS. 


Incorporated 1868. 


Showing 58-inch 
Union Rotary fiston Meter. 


Manufacturers of the METER 
most extensively used on 
Extra Heavy Rotary Piston Meter. YDRAULIC ELEVATO RS, 
LOCOMOTIVE STAND PIPES, 
ete., etc. 


Sizes 4 inches to 16 inches. 
10} 


Water Pressure Regulator. 


The only positive Automatic Water Pressure Regulator 
market. We have never had a failure. 


a Sectional Cut 
it \ 
3 
9)) KY 
: 
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ADVERTISEMENTS. 


METER No. 
METER No. 
METER No. 
METER No. 


LAMBERT 


50,000 
100,000 
150,000 
220,784 


STAMPED AND SHIPPED TO COUNCIL BLUFFS, IOWA, 
MARCH 3i, 1894. 


STAMPED AND SHIPPED TO PROVIDENCE, RHODE ISLAND, 
AUGUST 24, 1897. 


STAMPED AND SHIPPED TO WOONSOCKET, R. te 
DECEMBER 238, i899. 


SOLD NOVEMBER |, 1902. 


af 
= 
i 
2 BER’ | 
. 
M. 
| 
i 


ADVERTISEMENTS. 


Trident 


The only meter in which the disk makes no contact against the diaphragm. 
Therefore, cannot be broken by fast running. The practical result is: 
Where others smash the Trident stands. 

The Compound Spur Gear train is indestructible in regular service. Yet 
it is quite as sensitive as the archaic types of meter trains. 

If frozen, the damage, in the 3, 3, and 1 inch sizes, when provided with 
the resilient frost-bottom, will be mothing. We insure all damage from 
freezing whatsoever. How does this compare with the cost of insulating 
against frost ? 

Its performance has been Aighest in the comparative tests made by 
superintendents of water-works departments. Results of many of these trials 
may be had for the asking. 

Its Maintenance Account is many times /ess than that of any other 
meter of any type, or style, or name. We are prepared to “back” this 
proposition for glory, for science, or for cash, Free for all; fair field and 
no favor. 


NEPTUNE METER COMPANY, 
THE TRIDENT WATER METER, 


Designed by JOHN THOMSON, M. Am. Soc. C. E. 
FACTORY and MAIN OFFICE: Jackson Avenue and Crane Street, Long Island City, 
Telephone, 10 Greenpoi 


NEW YORK CITY OFFICE: 253 BROADWAY, 


Long Distance Telephone, 3080 Cortlandt. 


Distributing Warehouses : 
409 Commercial Street, BOSTON. 92 La Salle Street, CHICAGO. 


AUGUST, 1901. 
S$. D. M. J. 
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viii ADVERTISEMENTS. 


SMITH 


NEWARK, N. J. 


Manufacturers of 


Tapping Machines, Fire Hydrants, 
Water Gates, Economic Lead Furnaces, 
Corporation and Curb Cocks, 
Brass and Aluminum Castings. 


Also General Supplies for Water and Gas Works. 


Write for Catalogue. 


J. S. De 


THE PECK BROS. CO. 


Brags GOs 


FOR WATER, GAS, AND STEAM. 
WE MAKE A SPECIALTY OF TESTED AND FIRST-CLASS GOODS IN 
BRASS FOR WATER COMPANIES. 


Factory and General Office, NEW HAVEN, CONN. 
27 West 42d Street and 30 West 43d Street, NEW YORK. 
155 and 157 High Street, BOSTON, MASS. 
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ADVERTISEMENTS. 


ALWORTH 
MFG C0. 


PARK ROW BUILDING, 


Manufacture and control 


THE HALL TAPPING MACHINE 


Without an equal. 
Three machines in one. 
Endorsed by all Who habe used tt. 


— 


Also, 


TE HALL PATENT PIPE CUTTER 


For Cutting Cast Iron Pipe 
in the Trench. 


Wrought and Cast Iron Pipe and Fittings. 
Brass Work of all Kinds. 
Water, Steam, and Gas Fitters’ Tools 
and Supplies. 

Extension Shut-off Boxes. 
Straight-way and Hydrant Valves a 
Specialty. 

Miller’s Ratchet Pipe-Cutting and Threading 
Tools, &c. 
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SULPHATE OF ALUMINA 
For Water Filtration 
Pennsylvania Salt Mfg. Co, PHILADELPHIA 


j.S.D. 


THE MASON REGULATOR C0. | National Lead Company. 


ESTABLISHED 1883. 
BOSTON BRANCH: 


STANDARD STEAM SPECIALTIES, 


Reducing Valves, Damper Regulators, i 89 State Street, Boston, Mass. 
Governors, and Automatic Appliances of 
descriptions for the regulation and control ot MANUFACTURERS OF 


Steam, Water, and Air Pressures. 


158 Summer Street, cor. Federal Street, Boston, Mass. | Lead Pipe and Sheet Lead. 


J. M. Works at Milton, Mass. J. S.D.M. 


Geo. W. Knowzton Rupper Co. WILLIAM R. CONARD 
ROD AND SHEET Inspections and Tests of Materials 


Specialty — Water Works Supplies; 


PACKINGS .. . Pipes, Specials, Valves, Pumping 


Machinery, etc. 


72 Broad Street, BOSTON, Mass, | !004 High Street, alta N. J. 


M. J. S. D. D. M. J. S. 


Harold L. Bond & Co. 


Cards this size cost’ but _™ E. Agents for 


$10.00 per year. 


PU 


ing Tools, and all supplies for 


WATER WORKS CONSTRUCTION 


Send for Price-list 


140 Peart Street . BOSTUN 


J. S. D. M. Jj. De Me 
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ADVERTISEMENTS. 


They set the Pace 


ASHTON POP YALYES 
and... STEAM GAGES 


Superior in Quality of material and workman- W : 
ship, and with greatest efficiency and durability, * 
they challenge comparison with any others on 
© the market. Send a trial order subject to ap- 
4 proval ONLY IF SATISFACTORY, and thereby prove the claims made for 
Meg them. HIGH GRADE GOODS OUR EXCLUSIVE SPECIALTY. 


© The ASHTON VALVE CO., 271 Franklin Street, BOSTON, MASS. 


SCANNELL & WHOLEY 


STEAM BOILERS 


Stand Pipes, Penstocks, Tanks, Etc. 


STEEL and IRON PLATE WORK 


OF EVERY DESCRIPTION 


Nos. 26 to 48 Tanner St., Lowell, Mass. 


D. M. J. 


J.B.CAMPBELL BRASS WORKS. 


16TH STREET, ERIE, PA. 


CURB BOXES 


That Shed Water. 


Write for description of other good points. 


Full Round Way Curb 
and Corporation Cocks. 


BRASS and IRON GOODS for.... 
WATER and GAS CONNECTIONS. 


\ 
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BOSTON 

J. S.D. M. 
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xii . ADVERTISEMENTS. 


have manufactured LEAD 
LINED IRON PIPE for ten 
years. If you want a reliable Service 
pipe, you should use it. We also 
manufacture Tin Lined Iron Pipe. 


Lead Lined Iron Pipe Co. 


WAKEFIELD 
MASS. 


THOS. E. DWYER 
Manager 
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ADVERTISEMENTS. 


Chadwick-Boston Lead 


Corner Congress and Franklin Streets 


162 Congress St. BOSTON 180 & 182 Franklin St. 


LEAD PIPE AND SHEET LEAD 


Patent Tin-lined Pipe 
Pure Block Tin Pipe 


PIG LEAD 


(Best Brands for Joint Work always in Stock) 


Pig Tin, Wire Solder, Pumps, etc. 


ALSO 


“Forest River” and “Star” Brands 


PURE WHITE LEAD 


Ss. D. M. I. 
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ADVERTISEMENTS. 


R ‘D.WOOD & CO. 


Constructors Engineers 
of Water and Iron Founders 
Gas Works and Machinists 


Office .... 400 Chestnut Street, Philadelphia. 


Foundries and Works: 


MILLVILLE, 
FLORENCE, 
CAMDEN, 


_ NEW JERSEY. 


CAST 
IRON 
PIPE 


TURBINE WHEELS, 
Pumping Machinery, 
Hydraulic Cranes, 
Lifts and Machinery, | 
Peavy Loam Castings, 
Gate Valves, 
“Miathews’” Hydrants. 


“Improved” Hydrant. 
44, 5, and 6 inches. 
Valve-openi: 


M. J. S. D. 
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xvi ADVERTISEMENTS. 


Warren Foundry Machine CO, 


Works at Phillipsburg, New Jersey... 
Sales Office, 160 ‘Broadway, New York. 


Cast Iron, Water From 3 to 48 inches 
and Gas PI r E in diameter. 


ALSO 


ALL SIZES OF FLANGED PIPE 
“ SPECIAL CASTINGS. 


EMAUS PIPE FOUNDRY, 
DONALDSON IRON CO., 


MANUFACTURERS 
OF 


CAST 
IRON 
PIPE 


AND .. 


Special Castings for Water and Gas. 
Also Flange Pipe, Lamp Posts, Street Castings, 
Manhole Heads and Covers, etc. 


EMAUS, 
Emaus, Pa. LEHIGH COUNTY, P A, 


S. D. M. J. 
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ADVERTISEMENTS. 


MMO 


“aL, LAMOR GAN 
LAMP POSTS ano sl CASTINGS. 


SALES Of FICE, 192 BROADWAY, 
NEW YORK. 


TROY, N.Y’. 


MANUFACTURERS OF 


3 = BRASS AND IKON 


GATE VALVES | 


ALSO THE IMPROVED PATENTED BALANCE 
SWING-GATE CHECK VALVES. 


COREY FIRE AYDRANT 


CHICAGO OFFICE, 1108-9 MONADNOCK BLOCK. 


4 

| 
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or Water, Gas, Steam or Oil, 
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S. D. M. J. 
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ADVERTISEMENTS. 


GLOBE 
SPECIAL CASTINGS 


FOR WATER WORKS 


“I prefer. your Globe Specials to any we have ever used.” » 


All common sizes carried in stock, 
ready for immediate delivery 


“They are a saving to the party who furnishes the pipe.” 


THE VENTURI METER 


Is a practical meter for measuring large 
quantities of water 


Its accuracy is unquestioned, and it is fre- 
quently employed to test the performance 
of pumps 


No by-pass is necessary, and the cost of 
tees, elbows, and gate valves is avoided 


4+ 


BUILDERS IRON FOUNDRY 


PROVIDENCE, RHODE ISLAND, U.S. A. . 
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ADVERTISEMENTS. xix 


THE LUDLOW VALVE MFG. CO. 


MANUFACTURERS OF ... 


P VALVES aN0 FIRE HYDRANTS 


This hydrant is anti-freezing, because when the drainage 
is good no water is left in it to freeze. 
The drip is directly in the bottom of the hydrant and 
drains perfectly. It is protected by its valve, which 
never leaves its socket and cannot be clogged. 


FIRE 

INGLE GAT 

VALVES, HYDRANTS. 

ALSO CHECK 
VALVES, YARD, WASH, 

FOOT i) AND FLUSH 
VALVES. HYDRANTS. 


SEND FOR CIRCULARS. 


OFFICE AND WORKS: FOOT OF ADAMS STREET, TROY, N. Y. 


S. D. M. J. 


VALVE CO. 


Neponset, Boston, Mass. 


Fire Hydrants 


Valve opens down 

Valve has rubber face 

Valve cannot chafe 

No water hammer 

Backling rods avoided 

Valve removed without digging 
Least loss by friction 

Best waste device © 


ASK FOR DESCRIPTION. 


M. J. S. D. 
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xx ADVERTISEMENTS. 


CHAS. A. CLAFLIN & CO, , Packings, Hose, Lubricating De- 


188-190Franklin St. ,Boston, Mass. Pumping Station Supplies 
INVESTIGATION 


SEND FOR 
CATALOGUE 
AND PRICES 


0 


Star Anti-Clay Pipe 
Nelson Water Gate Jointer 


We make Pressure Regulating Valves 
for all purposes, steam or water. 


Our Feed-Water Filter will keep oil 
Of Your boiler. 


We can interest 5 eet al ou if you use a condenser. 
& ENGINES Water Engines for Pn for Pumping Organs 
TROY | 


OF oF; 
Ask your organ builder for 
it or write us. 


INDEX TO ADVERTISEMENTS (Continued). 


PAINTS. 
National Paint and Varnish Co.. . 


PUMPS AND PUMPING ENGINES. 
Barr Pumping Engine Co. 
National Meter Co. 
The Srow Steam Pump Works 
R. D. Wood & Co 


PUMP VALVES. 
Jenkins Kros. . 
Geo. W. Knowlton Rubber Co..... 
Power Specialty Co 


TAPPING MACHINES. : 
The A. P. Smith M’f’g Co 
Sumner & Goodwin Co 
Walworth M’f’g Co 


TOOLS AND SUPPLIES. 
Boston En Supply Co. 
Harold L. ho 
The Chaliewse Tube Cleaner Co.. 
Sumner & Goodwin Co. ror rg facing 2a cover 
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CHAPMAN 
Valve Manufacturing Co. 


General Office and AGENCIES 
Works ¥ ¥ 
Indian Orchard 
Massachusetts 

NEW YORK 

28 Platt St. 
PHILADELPHIA 


18 N. Seventh St. 


CHICAGO 
28 S. Canal St. 


CLEVELAND 
97 to 99 Superior St. 


ST. LOUIS 
810 N. Second St. 


SAN FRANCISCO 
32 First St. 


LONDON 


Manufacturers of 147 Queen Victoria St. 


for all purposes ¥ ¥ Also JOHANNESBURG 
South Africa 


Gate Fire hydrants | 


M. J. De 
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| Xxii ADVERTISEMENTS. 


Barr Pumping 
Engine Company, 


| | | Philadelphia, U. S. A. 


High Duty Water Works 
Pumping Engines. 


Send for pamphlet of Test of Haverhill 
Pumping Engine. Highest duty ever 
recorded for Bi-Compound Engine. 


MAIN OFFICE AND WORKS, 


Germantown Junction, P. R. R., Philadelphia. 


J. S. D. 
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XXxiv ADVERTISEMENTS. 


POSITION 
ACKINGS | 


“occupy IN THE TODAY WRITE FOR 
ATALOGUE ‘AND PR ICES. ALSO, PREMIUM 
F TWENTY- ONE! USEFUL 
GIVEN AWAY FREE TO ENGINEERS. 


EACLE OIL & SUPPLY CO... 


04 BROAD STREET. BOSTON. MASS. 


With trie! order of 


EAGLEINE OILS and PACKINGS 


The recollection of QUALITY remains 
long after price is forgotten 


SEA FOR CATALOGUES 


$.D.M. J. 
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ADVERTISEMENTS. XXV 


Keystone 
G r a Ss e Best on 


PUMPS 
PUMPING ENGINES 
and 
Water Works Machinery 
IN GENERAL 


Absolutely pure grease without a particle of adulteration. It will 
not wear, tear, or scratch your journals. Positively will not gum, 
harden, or freeze. Reduces friction in any temperature. —~ 
ONE POUND 
Will last longer than three gallons of the best 
oil and give- better results. 
ONE POUND 
Will outlast from three to five pounds of any 
other grease made. 


We don’t ask you to take our word for this. We stand ready to 
PROVE ALL WE SAY. 
Send us your name and we will send you A LARGE TRIAL 
PACKAGE and a Keystone Brass Grease Cup, 
FREE, express prepaid. 


KEYSTONE LUBRICATING CO. 


20th Street and Allegheny Avenue 
PHILADELPHIA, PENNA. 


3 
4g 
S. D. M. J. 


XXxvi ADVERTISEMENTS. 


ARTESIAN AND DRIVEN WELLS. 


have had twenty-five years’ experi- 
ence in supplying cities and towns. 
and large corporations by the artesian 
and driven well system. We have also driven 
many thousand wells for domestic purposes. 
Our experience enables us to locate with a 
great degree of accuracy the most favorable 
Places for obtaining water. 


We have patented and manufacture a Sand and 
Air Separator, capable of taking care of from one 
to eight million gallons of water per day. It pre 
vents the sand from rising to the pump. No driven 
well system is complete without one. Send for de- 
scription and price. : 


SAND AND AIR SEPARATOR. Pat. No. 545,026. We refer by permission to 


GEO. BOWERS, City Engineer, and ROBT. J. THOMAS, Supt., Water Works, Lowell, Mass. ; 
N. P. MELDRUM, Chairman Water Board, Manchester, Mass.; E. J. CASTLE, Chairman Water 
Board, Methuen, Mass.: L. W. ARNOLD, Chairman Town Council, Westerly, R. I.; GEO. 
HOLMES, Chairman Water Board, Kingston, Mass.; Dr. H. F. NICHOLS, Supt. Tewkesbury State 
Fospital. For further information call on or address 


B. F. SMITH & BRO., soston, ‘mass. 
GRAVITY 
AND 


PRESSURE 
FILTERS 


Constructed under the 
JEWELL, WARREN AND HYATT PATENTS. 


“The Acknowledged Standard of Mechanical Filtration.” 
Adopted by 152 cities. 


Patents Sustained by the Highest Courts. Highest Bfficiency. Lowest Prices, 
NEW YORK CONTINENTAL JEWELL FILTRATION CO. 


15 BROAD STREET, NEW YORK. 


S. D. M. J. 
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ADVERTISEMENTS. 


fin Authority for Authorities. 


_ This magazine covers the field of practical affairs of cities, and is the most up-to-date source 
of information for those who want the latest and best ideas on all subjects pertaining to munici- 
pal management. 


SOME OF THE COMMENTS ON IT: 


This magazine is the foremost publication in the world devoted to the practical affairs of 
municipalities. 


I have noted the article which you wrote up on 
the Middletown Water Works in the March num- 
ber of your , and consider it one of the 
best descriptive articles ever written on this 
branch of our city’s utility. 

as. M. Hitt, 
Clerk of Board of Water Commissioners, 
Middletown, N. Y. 


** Municipal Engineering ” has much of prac- 
tical value to municipal administrators. Edi- 
torial comment is timely and good. 

Sat Lake City Trisune. 


The articles in each number are of more than 
passing interest, and contain information I am 
€ver anxious to possess. Its value cannot be ex- 
pressed in dollars to any man engaged in munici- 
pal work. Epwarp M. Lainc, 

Superintendent Water Works and Sewers, 

Highland Park, Ill. 


I have long found the ‘‘ Municipal Engineer- 
ing Magazine” useful for my own instruction 
and have always carefully ordered that it should 
be saved might have it bound 
permanently for my library. 

Editor, 
American Monthly Review of Reviews.” 
‘ 


The finest publication of its kind, either in 
America or Europe. For an engineer to be with- 
out it should drop him to the foot of the class. 

Gro. D. Jennincs, Boro Engineer, 
. O., Washington, Pa, 


The foremost municipal magazine of the 
country, or any country. ‘There is no magazine 
of higher practical value published anywhere. 
It ought to be made the duty of all municipal 
officers to read it monthly. 

SacRAMENTO ReEcorD-UNION. 


Subscription price, $2.00 a year; $1.00 for six months. 
160 pages monthly. 


Municipal Engineering Company has just published the second edition of 


“The Directory of American Cement 
Industries and Hand-Book for 


Cement Users.” 


It is the most complete treatment of the practical use of cement that has yet appeared, in- 
cluding testing of materials, instructions, and full specifications for all classes of cement work, 
data for making estimates, etc. It is the on/y publication giving any view of the cement indus- 
tries, containing descriptions of cement plants, officers of cement companies, and directories 
of cement brands and of sales agents, dealers, contractors, and other users of cement; engineers, 
architects, and other supervisors of its use; cement workers, manufacturers of machinery and 
tools for cement manufacturers and users; makers of and dealers in lime and plaster,— none of 
which can be obtained to any appreciable extent in any other publication. The new edition is 
greatly enlarged and brought up to date. 

Full cloth, prepaid, $5.00. 


Send subscriptions for the Magazine and for the Cement Directory to 


MUNICIPAL ENGINEERING COMPANY, 


No. 28 South Meridian St., 
INDIANAPOLIS, IND. 


]. De 


No. 1 Broadway, 
NEW YORE. 
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XXViii ADVERTISEMENTS. 


EMBERS of the New England 
Water Works Association, when 
about to purchase supplies, should al- 
ways consult the advertising pages of the 
Journat, and at least allow the advertis- 
ers a chance to submit prices. When 


writing to advertisers always mention this 


Journat. 
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M. J. SD. 


Notice the Blades--Have You 


? 


Patented May 12, 1896. 


Its Cleaning Blades have unrivaled cleaning efficiency, but 


cannot injure the tubes. 


Its Cleaning Blades lose no effectiveness by wear until worn 
to limit of wear adjustment; they are then easily and 
quickly removed and new ones substituted. 

Its Cleaning Blades and their controlling springs are the only 
wearing points and can be had by return mail on applica- 
tion to us, or any of our agencies. 

Its Cleaning Blades always wear sharp. 


AGENCIES: 


CHICAGO, ILL. 
11 South Canal Street. 


MANCHESTER, N. H. 
972 Elm Street. 


BUTTE, MONT. 
216-218 No. Main Street. 


TOLEDO, OHIO. 
Cor. Summit and Jefferson Sts. 
AMSTERDAM, N. Y. 
5 Market Street. 
NORTH ADAMS, MASS. 
64 Main Street. 
HOLYOKE, MASS. 
73-75 Main Street. 
ROCHESTER, N. ¥. 
67-71 Exchange Street. 
SPRINGFIELD, MASS. 
41 Taylor Street. 
BOSTON, MASS. 
104 Broad Street. 


TROY, N. Y. 
179 River Street. 


PEABODY, MASS. 
29 Main Street. 


LAWRENCE, MASS. 
582 Essex Street. 


GREENFIELD, MASS. 
Cor. Main St. and Bank Row. 


NEW YORK CITY, N. Y. 
Warren Street. 


BUFFALO, N. Y. 
81 Main Street. 


FALL MASS. 
139 Pleasant Street. 
TAUNTON, MASS. 
8 Union Block. 


PROVIDENCE, R. I. 
47 Exchange Place. 


NEW HAVEN, Conn. 
292 State Street. 


DETROIT, MICH., Cor. First and Woodbridge Streets. 


THE CHALLENGE TUBE CLEANER CO. 


63 MARKET STREET, LOWELL, MASS. 
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PERRIN, SEAMANS CO. 


57 OLIVER STREET, BOSTON, 


GOWING 


Patent 
Pipe Jointer 


ALSO 


ALL TOOLS AND SUPPLIES 


FOR 


WATER WORKS CONSTRUCTION 


Send for Catalogue No. 7 


Ss. D. M. J. 


REGISTERED IN US. PATENT OFFICE, JULY 1@” 190: 


FOR METAL ROOFS, TANKS, FENCES e7c. 
LEAKS ANA PREYENTS usr. 


THE NATIONAL PRINT == VARNISH GO. 
CLEVELAND, OM110. 


D. Me Je 


OFFice oF 
THE WATER BOARD. 
WincuesTeEr, Mass., 
January 20, 1902. 


The National Paint and Varnish Co., 
Cleveland, Ohio. 


GENTLEMEN: 
After using your Graphite Elastic Paint for 
a period of between two and three years, I write to 
say that it has given the very highest satisfaction. 
Indeed, I feel that I cannot recommend it too 
strongly. My own experience convinces me that 
for the uses to which it is applied, Graphite Elastic 
Paint has no equal in the market. One year ago it 
became necessary to paint the inside of our stand- 
ipe, used in connection with the town water supply. 
F was advised to use asphaltum; but my own judg- 
ment led me to prefer your paint. I tried both, 
however, to meet both views. The standpipe was 
painted inside with your Graphite Elastic Paint, 
with the cmares of one lap upon which a lining 
was made of the best quality of asphaltum. 

Recently, upon drawing off the water and mak- 
ing a thorough examination, it was discovere‘ that 
whereas the asphaltum had entirely disappeared, 
leaving in its stead a thick coating of rust, the 
Graphite Elastic Paint was in a perfect state of . 

reservation and not harmed, save where the ice 
‘orming on the surface of the water had left scars, 
as would have happened to any substance. 

I have never seen as good a substance for such a 
purpose, and should never use a substitute as long 
as I could procure your paint. 

Yours very truly, 
W. T. DOTTEN, 
Superintendent Water Works, 
Winchester, Mass. 
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Boston Engineers’ Supply Co., 


RUBBER HOSE, BELTING AND PACKING, 


Oils and Mill Supplies 


ENGINE PACKINGS, GREASE AND SPECIALTIES, 


No. 143 Broad Street, 
TELEPHONE, BOSTON 3559-2, B O Ss O N 


Handlers of Highest Grades Cylinder Oils.’”’ 


HYDRAULIC AND 
STEAM PACKING 


ry 


PATENT APPLIED FOR. 


An Elastic Sectional Rod and Plunger Packing. 


A. W. CHESTERTON & CO., 
64 India Street, Boston. 


M. LS. D. 
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GOULD PACKING CO. 


If you want the best, get 
Gould’s Steam and 
Water Packing .... 


ee The original ring packing 


Buyers will see that our name, Gould’s Steam and Water 
Packing, and our Trade Mark are stamped on every pack- 
age. Unless so stamped they are imitations. 

In ordering be careful to give the EXACT diameter of 
stuffing-box and of piston-rod or valve-stem. 


88 Cambridge Street, East Cambridge, Mass. 


D. M. J. 


Packings that Pack 


GARLOCK HIGH PRESSURE RING is made espe- 
cially for high steam pressures. The rubber cushion:is on the 
INSIDE, and can’t be damaged by oil or intense heat —the 
fibrous matter is absolutely HEAT PROOF. It positivel 
cannot bake, vulcanize or “burn out”; it must WEA 
out. It gives from four to six times the service of any other 
fibrous steam packing. 

WE GUARANTEE THAT IT WILL EASILY OUT- 

WEAR ALL OTHERS, OR WILL COST 


Gould's 
Packing 


GARLOCK WATERPROOF HYDRAULIC is posi- 
HIGH PRESSURE tively without an equal for cold water. It is used by the 
U. S. Government on the disappearing gun carriages of all 
coast fortifications, and against hydraulic pressures of frem 
1000 to 2500 pounds per square inch. Used by City of New 
York, Boston, Lowell, Lawrence, and most of the large 
pumping stations in this country, It will easily outwear any 
others on cold-water plungers and rods, 


OUR OFFER is to make you up a set of either of these, 
and if not the best you’ve ever used, we won't charge you a 
Sas cent. You can be the judge. 


WATERPROOF HYDRAULIC | CAN’T YOU GIVE US ATRIAL? 


‘THE GARLOCK PACKING CO. 


All kieds of Packings and Engineers’ Supplies 


12 Pearl Street  Beston 
New York San Francisco Chicago Philadelphia Denver St. Louis ~ Pittsburgh Cleveland 
Palmyra, N. Y. Rome, Ga. i272 
1. S. D. Me 
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